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Calibration Laboratoty of
Schmid & Partner

Engineering AG
Zeughausstrasse 43, 8004 Zurlch, Switzerland

Schweizerischer Kalibrlerdienst
Service suisse d'étalonnage
Servizio svizzero dl taratura
Swiss Calibration Service

Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service is one of the signatorles to the EA

Multllateral Agreement for the recognition of calibration certificates

Client Motorola MDb Certificate No: D835V2-40128 Jan12

CALIBRATION CERTIFICATE

Object D835V2 - SN: 4d128

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

Calibration procedure(s)

Calibration date:

January 11, 2012

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.

Calibration Equipment used (M&TE critical for calibration)

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

Network Analyzer HP 8753E

Calibrated by:

Approved by:

US37390585 S4206

Name
Israe El-Naouq

Katja Pokovic

18-Oct-01 (in house check Oct-11)

Function
Laboratory Technician

Technical Manager

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

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

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

Reference 20 dB Attenuator SN: 5086 (209) 29-Mar-11 (No. 217-01368) Apr-i12

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

Reference Probe ES3DV3 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
Power sensor HP 8481A 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

In house check: Oct-12

Signature

e
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Issued: January 11, 2012

Certificate No: D835V2-4d128_Jan12
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Multilateral Agreement for the recognition of callbration 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, “I[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

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

¢) 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 cettificate. 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 Return 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.

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 V52.8.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 15 mm with Spacer

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz = 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 41.5 0.90 mho/m

Measured Head TSL parameters (22.0 £0.2)°C 4186 % 0.89 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 234 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

9.45 mW /g + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.54 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

6.21 mW /g = 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductlivity
Nominal Body TSL parameters 22.0°C 55.2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 53.3+6 % 0.98 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 input power 240mW /g

SAR for nominal Body TSL parameters

normalized to 1W

9.45 mW / g + 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

1.58mW /g

SAR for nominal Body TSL parameters

normalized to 1W

6.25 MW / g = 16.5 % (k=2)
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 524 Q-23jQ
Return Loss -29.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 48.4Q-3.7jQ
Return Loss -27.8dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.398 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. 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, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on July 22, 2011
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DASY5 Validation Report for Head TSL

Date: 11.01.2012

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d128

Comnmunication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.89 mho/in; g, = 41.8; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvFE(6.07, 6.07, 6.07); Calibrated: 30.12.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001

DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.431 V/in; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.4230

SAR(1 g) = 2.34 mW/g; SAR(10 g) = 1.54 mW/g

Maximum value of SAR (measured) = 2.717 mW/g

-9.60

-12.00

0dB =2.720mW/g = 8.69 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 09.01.2012

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serjal: D835V2 - SN: 4d128

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; ¢ = 0.98 mho/mm; &, = 53.3; p = 1000 kg/m3
Phantom section: Flat Section

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

DASYS52 Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30.12.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001

DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 55.346 V/m; Power Drift = 0.0068 dB

Peak SAR (extrapolated) = 3.4780

SAR(1 g) = 2.4 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.783 mW/g

-7.20

-8.60

-12.00

0 dB =2.780mW/g = 8.88 dB mW/g
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Impedance Measurement Plot for Body TSL
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Multilateral Agreement for the recognition of calibration certificates
'Motorola MDb

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

Object

CALIBRATION CERTIFICATE

D1800V2 - SN: 259
Calioration procedure(s)

QA CAL-05.v8
Calibration date:

Schwelzerischer Kalibrierdienst
Service suisse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accreditation No.: SCS 108

Certificate No: D1800V2-259 Oct11

October 20, 2011

1D #
Power meter EPM-442A
Power sensor HP 8481A
Reference 20 dB Attenuator

GB37480704
Type-N mismatch combination
Reference Probe ES3DV3
DAE4

U837292783

Calibration procedure for dipole validation kits above 700 MHz

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.
Calibration Equipment used (M&TE critical for calibration)

Primary Standards

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

Cal Date (Certificate No.) Scheduled Calibration
05-Cct-11 (No. 217-01451) Oct-12
05-Oct-11 (No. 217-01451) Oct-12
SN: 5086 (20g) 29-Mar-11 (No. 217-01368) Apr-12
SN: 5047.2 /06327 29-Mar-11 (No. 217-01371) Apr-12
SN: 3205 29-Apr-11 (No. ES3-3205_Apri1) Apr-12
SN: 601 04-Jul-11 (No. DAE4-601_Julii) Jul-12
Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A 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 8753E US37390585 S4206 18-Oct-01 (in house check Oct-11)
Name Function
Caliprated by: Jeton Kastrati
Approved by: Katja Pokovic

In house check: Oct-12
Laboratory Technician

Signature

e —— /‘L.‘-'
\ v,

Technical Manager

This calibration certificate shall not be reproduced except in full without wrilten approval of the laboratory.
Certificate No: D1800V2-259_Oct11
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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 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 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

¢) 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 Return 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.

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 Verslon 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

1800 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0 £ 0.2) °C 3976 % 1.38 mho/m + 6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL
SAR averaged over 1 cm® (i g) of Head TSL Condition
SAR measured 250 mW input power 9.46 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

38.1 mW /g = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

4.98 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

20.0 MW /g + 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (22.0+0.2) °C 544+6% 1.52 mho/m + 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 9.72mW /g

SAR for nominal Body TSL parameters

normalized to 1W

39.1 mW /g = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

514mW/g

SAR for nominal Body TSL parameters

normatized to 1W

20,6 mW / g = 16.5 % (k=2)

Certificate No: D1800V2-259_0Qct11
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 491Q-57iQ
Return Loss -24.7dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 452Q0-57iQ
Return Loss -22.1dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.187 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 23, 1999

Certificate No: D1800V2-259_Oct11 Page 4 of 8



DASYS5 Validation Report for Head TSL

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 259

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: f = [800 MHz; ¢ = 1.38 mho/m; &, = 39.7; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 29.04.201 |
e Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDOOOP5S0AA; Serial: 1001

DASYS?2 52.6.2(482); SEMCAD X 14.4.5(3634)

Date: 20.10.2011

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 = 96.773 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 16.874 W/kg

SAR(1 g) = 9.46 mW/g; SAR(10 g) = 4.98 mW/g
Maximum value of SAR (measured) = 11.912 mW/g

-15.00

-20.00

-25.00

0dB=11910mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.10.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D1800V2 - SN: 259

Communication System: CW; Frequency: [800 MHz
Medium parameters used: f = 1800 MHz; ¢ = 1.52 mho/m; g, = 54.4; p = 1000 kg/m3

Phantom section: Flat Section
Measurement Standard: DASY5 (IEEE/IEC/ANSI C63.19-2007)

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 29.04.2011
o Sensor-Surface: 3mm (Mechanical Surface Deltection)

o Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Servial: 1002
DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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

Reference Value = 94.339 V/m; Power Drift = -0.08 dB

Peak SAR (extrapolated) = 17.128 W/kg

SAR(1 g) = 9.72 mW/g; SAR(10 g) = 5.14 mW/g

Maximum value of SAR (measured) = 12.317 mW/g

-12.00

-16.00

-20.00

0dB = 12.320mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland

Schweizerlscher Kallbrierdienst
Service sulsse 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 signatorles to the EA
Multilateral Agreement for the recognition of calibration certificates

Client Motorola MDb Certificate No: D2450V2-877_ Jan12

CALIBRATION CERTIFICATE

Object D2450V2 - SN: 877

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

Calibration procedurs(s)

Calibration date:

January 10, 2012

This calibration certificate documents the traceability to national standards, which realize the physical units of measurements (Sl).
The measurements and the uncertainlies 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)

Approved by:

Katja Pokovic

(&

Technical Manager

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 8481A US37292783 05-Oct-11 (No. 217-01451) QOct-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 30-Dec-11 (No. ES3-3205_Deci1) Dec-12

DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Juli1) Jul-12

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

Power sensor HP 8481A 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 8753E US37390585 S4206 18-Oct-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature

Calibrated by: Jeton Kastrati Laboratory Technician

Issued: Janvary 10, 2012

Certificate No: D2450V2-877_Jan12
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Calibration Laboratory of RN

\\\g//// Schweizerischer Kallbrierdlenst
. N ~
Schmid & Partner ;-1;‘ \—/Eﬁ: Service suisse d'étalonnage
Engineering AG ' . N Servizio svizze.ro dl lar.alura
Zeughausstrasse 43, 8004 Zurich, Switzerland ’//,I///\\\ ™ Swiss Callbration Service
Zmma *
Accredited by the Swiss Accreditation Service (SAS) Accreditation No.: SCS 108

The Swiss Accreditatlon Service is one of the signatories to the EA
Multilateral Agreement for the recognition of callbration certiticates

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 1528-20083, “IEEE Recommended Practice for Determining the Peak Spatial-

b)

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 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 Return 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.

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: D2450V2-877_Jan12 Page 2 of 8



Measurement Conditions

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

DASY Version DASY5 V52.8.0
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 39.2+6% 1.85 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 132mW /g

SAR for nominal Head TSL parameters

normalized to 1W

52.1 mW /g = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

6.156mW /g

SAR for nominal Head TSL parameters

normalized to W

24.4 mW /g * 16.5 % (k=2)

Body TSL parameters

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.85 mho/m
Measured Body TSL parameters (22.0£0.2) °C 506 +6 % 2.01 mho/m £6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 250 mW input power 134 mW /g

SAR for nominal Body TSL parameters

normalized to 1W

523 mW /g 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

621 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

24.5 MW / g = 16.5 % (k=2)

Certificate No; D2450V2-877_Jan12
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to feed point 53.8Q+29|Q
Return Loss -26.9dB

Antenna Parameters with Body TSL

Impedance, transformed to feed point 51.5Q+45jQ

Return Loss -26.6dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.161 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. 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, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 18, 2010

Cerntificate No: D2450V2-877_Jan12 Page 4 of 8



DASYS5 Validation Report for Head TSL

Date: 10.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 877

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 1.85 mho/m; ¢, = 39.2; p = 1000 kg/m3
Phantom section: Flat Section

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

DASY52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.201 |

Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 5.0 (front); Type: QDO0OP5S0AA; Serial: 1001

DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

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 = 99.198 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.2410

SAR(1 g) = 13.2 mW/g; SAR(10 g) = 6.15 mW/g

Maximum value of SAR (imeasured) = 16.782 mW/g

—-4.80

~14.40

-19.20

-24.00

0 dB = 16.780mW/g = 24,50 dB mW/g

Ceirtificate No: D2450V2-877_Jan12 Page 5 of 8



Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Date: 06.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 877

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: f = 2450 MHz; ¢ = 2.01 mho/m; &, = 50.6; p = 1000 kg,/m3
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvFE(4.26, 4.26, 4.26); Calibrated: 30.12.2011
¢ Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.07.2011
o Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
o« DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

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

Reference Value = 97.385 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.9360

SAR(1 g) =13.4 mW/g; SAR(10 g) = 6.21 mW/g

Maximum value of SAR (measured) = 17.740 mW/g

-10.00
-15.00
-20.00

-25.00

0dB = 17.740mW/g = 24.98 dB mW/g
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Impedance Measurement Plot for Body TSL

& Jan 2612 13:52:32
[CHI s11 1 U Fs 13154474 0 44822 o 291,82 pH Z 450,008 8943 MHz

CHL Markers
2T BE9.543 0
28,719 0

five g
16
Hld
CHZ 241 LOB 5 dB/REF -28 dB 1:-26,639 dB 2 450,080 638 MHz
| ‘ .
I | ‘ | \ | ! ‘ |
l_ | I | l | | | |
| | | l | [ ; | l CH2 Markers
- ' f ! | e, .
Cor | '_'"-—;-h_h___h_h_| | | ! | 'L__ ,ﬂ—r’lrﬂgl | 22'._519963588&2
.__‘_ | ~
o~ 1 1 b
| | N - | |
wo || \ (S I —
| | | ? | | | | |
' I
H1d r ! I | | [ ‘ I -
| . f | | | | { l
5

START 2 250,000 000 MHz TOR 2 B50,0800 00 MHz

Certificate No: D2450V2-877_Jan12 Page 8 of 8



Calibration Laboratory of ¢“¢;‘_;'[::i,"r:,%

Schmid & Partner e
Engineering AG i[aﬁ___ IRA

Zaughnusstrasso 43, 8004 Zurlch, Switzorlnnd o

Schwolzerlsaher Kallbrierdienst
Sarvico nulsse d'dtalonnuge
Barvizlo avizzera ol fnrntura
Bwias Cnllbration Sorvioe

Acoradited by the Swiss Accrodilalion Sorvico (SAS) Aocoraditntion No.: SCS5108

Tho Bwias Aceroditalion Borvice Ia ona of the signnaiorlos to tho EA
Mullllatoral Agroamant tor tho recegnition of calibralion carlificntos

Cliant Motorola MDb Gartitlonto No: D2450V2-863_Mar11

CALIBRATION CERTIFICATE

Objact D2450V2 - SN: 863

Calitiralion procadura(s) QA CAL-05,v8
Calibratlon procedure for dipola valldation kits

Callbration date: March 17, 2011

Calibratlan Equipmant used (MATE ritical for calibration)

Primary Standards o Cal Dato (Gortilicato No,)

Powar motor EPM-442A GRI7480704 06-0o6t-10 (No. 217-01266)

Pawar sonsor HP 8481A usazz202783 06-0ct-10 (Na. 217-01266)

Hoforenco 20 dB Attonuator SN: 508G (20g) 30:Mur-10 (No. 217-01168)

Typa:N miamatch camblnation SN; 5047,2 7 06327 30:-Mnr=10 (No. 217:01162)

Refaronce Probe ES30DVA Sh: 3205 30:-Apr-10 (No, ES3-3205_Apri0)

DAE4 SK; 6 10=lun=10 (No, DAE4:G01_Jun10)

Sacondary Standards oy Chock Data (In houso)

Pawar sonsor HP 84814 MYA41002317 18-0at-02 (in house chock Qat-08)

AF genarrtor R&S SMT-06 100005 4-Aug-99 {in house chook Ool-0%)

Nelwork Analyzor HP 8753E US37300585 54200 18:001:01 (in house choeck Oot-10)
Namao Funalion

Calitratad by: Dimeao (o Laboratary Tachnlclan

Appravad by; Kalla Pokovie Tachnlcal Managar

Thia calibration cortificate shall not be roproduced axcopl n Wl withaut wrttan appraval of 1ha lnboratary,

Cortilicala No: D2450V2-863 Mari1 Page | of 9

This callbration centilieata documants tha traceability to national slandards, which reallza the phyasical unita of measuremaonia (51),
Tho munsuramants ond the uncartalntios with confidanco probabillly ara glvan on tha lallowing pagas and are poarl of tho corlificata,

Al enlibrationa have beon conducted In tha closed tlabaratory facllity: anvironmant tamparatura (22 + 3)°C and humldily = 70%.

Schadulad Calibration
Oat-11
Oat-11
Mar-11
Mar-1)
Apr=11
Jure 1y

Schedulod Chock
In houso ehock: Oct-11
in house chock: OGt-11

In houso chack: Qo111

Slgnature

rL/) n\_(:"-u--i,_z

lssued: March 17, 2011




Callbration Laboratory of ‘ls‘iﬂ';ﬁf
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Engineering AG i—[a-géﬁ—!ﬂé Barvizlo svizzere dl taratura
Zoughausslrasse 43, D004 Zurleh, Swilzarland e a}?{x‘\;\v‘ Swliss Callbration Servide
gmm
Accradited by tho Swiss Acoroditallan Sorvice (SAS) Accrediiailen No.: SCS 108

The Swias Accraditalion Serviza In dno of the algnatorlos 1o tha EA
Multilatarnl Agreamanl {or the racognitlon of ealibration cartlilcates

Glossary:

TSL llgsue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z

N/A not applicable or not measured

Callbration is Performed According to the Following Standards:

a) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Avaraged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues", 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) Faderal 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
Portabla 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 Paramaeters:

Measurement Conditions: Further details are available from the Valldation Report at the end
of the certificate. All figures stated in the certificate ara valid at the frequency Indicated,

Antenna Parameters with TSL: The dipole is mounted with the spacer to posltion Its feed
point exactly below the center marking of the flat phantom section, with the arms oriented
parallel to the hody axls,

Feed Point Impedance and Raturn Loss: Thesa parameters are measured with the dipole
positioned undar the liguid filled phantom. The impedance stated is transformed from tha
measurement at the SMA connector to the feed point. The Return 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,

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

SAR for nominal TSI parameters: The measured TSL parameters are used to calculate the
nominal SAR resull,

Cartilicala No: D2450V2-863 Mari1 Paga 2 of 9



Measurement Conditions
DASY system configuration, as far as not given on page 1,

DASY Varsion DASYS V62.6.2
Extrapolation Advanced Extrapolation
Phantom Madular Flat Phapntom V5.0
Distanca Dipola Gentar - TSL 10 mm with Spacer
Zooh Scan Resolution dx, dy, dz = 5 mm
Fraguency 2450 MHz = 1 MHz
Hoad T8L paramoters
The following parameters and calculations ware applied.
Temperature Parmittivity Conductlvity
Nofnlnal Head TSL parameters 22.0°C 39.2 1.80 mho/m
Meaaurad Head TSL parametera (22.0+0.2)°C A7 6% 1.72 mho/m 1. 6 %
Hoad TEL tomporature during test (22.0 £0.2) °C
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition _
SAR measured 250 mW Input power 13.3mW /g
SAR normallzed - narmalized 1o 1W 532mW /g
SAR for nominal Head TSL paramaters normallzed 1o 1W 54,2 mW /g £17.0 % (k=2)
SAR avaraged over 10 em” (10 g) of Head TSL condition
SAR measured 260 mW Input power 6.23mW/g
SAR normalized nofmal}zed o 1W 24.9 mW Irg
SAR for nominal Head TSL paramaters normallzad to 1W 25,1 mW /g = 16.5 % (k=2)

Caniticate No; D2450V2-863_Mari 1
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Body TSL parameters

Tha following parameters and calculations ware applied.

Tompeéerature Permittivity Conductivity
NomIinal Body TSL parametera 22.0°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 51.6+6% 1.92 mho/m + 6 %
Body TSL temperature during test (21.0£0.2)"C

SAR raesult with Body TSL

SAR avernged over 1. cm’ (1 g) of Body TSL | Condition
SAR maasured 250 mW Input power 132mW /g
SAR normalized normalized 1o 1W 528mW /g

SAR for nominal Body TSL parameters

normalized o 1W

52,8 MW /g = 17.0 % (k=2)

SAR averaged over 10 em’ (10 g) of Body TSL

condition

SAR measured 250 mW Input powar G1I1mW/g
SAR normallzad normalized to 1W 244 mW /g
SAR for nominal Body TSL parameters nermalized to 1W 244 mW /g = 18.6 % (k=u2)

Canllicate No: D2450V2-863 Mari

Paga 40l 9



Appendix

Antenna Parameters with Head TSL

impedance, tranaformed to feed paint 531 Q+29)0
Rolurn Loss -27.7dB

Antenna Parametera with Body TSL

Impadance, tranaformed to leed point AB6 )+ 5.2 )0
Return Loss - 26,2 dB

General Antenna Parameters and Deslgn

Electrical Delay (one directlon) 1.165 ns

After long term uaa with 100W radiatad power, only a slight warming of the dipole near tha faadpolnt can be measured.

The dipola la made of atandard semirigld coaxlal cable. The center conductor of tha faeding lina Ia directly connactad to tho
sacond arm of the dipola. The antanna Is therefore shon-clrculled for DC-signals.
No excesslve lorce muat be appliad to the dipola arms, because they might bend or Lhe soldared connectlons near the

{eadpeint may be damaged.

Additlonal EUT Data

Manufactured by - SPEAQ
Manufactured on April 23, 2010

Cartilicale No: D2460V2-863 Mar11 Pago 5 ol 9



DASY5 Validation Report for Head TSL

Date/Time: 17.03.2011 13:48:21
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450Y2; Serial: D2450Y2 - SN:8623

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: ;1

Medium: HSL U12 B3

Medium parameters used: = 2450 MHz; o = 1,72 mho/m; &, = 38.7; p = 1000 kg/m"
Phantom section; Flat Section

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

DASYS Configuration:

e Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04,2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

s Electronics: DAE4 Sn601; Calibrated: 10,06.2010

o Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; Serial: 1001
e« Measurement SW: DASY52, V52.6.2 Build (424)

o Postprocessing SW: SEMCAD X, VI14.4.4 Build (2829)

Pin=250 mW /d=1mm, dist=3,0mm (ES-Prohe) /Zoom Scan (7x7x7) /Cube 0: Measurement
prid: dx=3inm, dy=5nim, dz=5mm

Reference Value = 104.8 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 27.215 W/kg

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6.23 mW/g

Maximum value of SAR (measured) = 17.128 mW/g

diy

4,10
.18
13,11

12,51

2189

0dB =17.130mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Dute/Time: 08,03.2011 15:14:58
Test Laboratary: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serlal: D2450V2 - SN:863

Comniunication System: CW; Frequency: 2450 MHz; Duty Cyele: 1:1

Medium: MSL. U112 BB

Medium parameters used: f = 2450 MHz; o = 1,93 mho/m; & = 51.7; p = 1000 l~’.g.imJ
Phantom section: Flal Section

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

DASYS Configuration:
s Probe: ES3DV3 - SN3205; ConvE(4.31, 4.31, 4.31); Calibrated: 30.04.2010
s Sensor=Surface: 3mm (Mechanical Surtace Delection)
« Electronies: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
o Measurement SW: DASYS52, V52.6.2 Build (424)
s Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=10mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 97,651 V/im; Power Drifl = -0.03 R

Peak SAR (extrapolated) = 27.947 W/kg

SAR(1 g) = 13.2 mW/g; SAR(10 g) = 6.11 mW/g

Maximum value of SAR (measured) = 17.459 mW/g

il
~10

hun
EHER T

12,60

.00

0dB = 17.460mW/g
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Impedance Measuroment Plot for Body TSL
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

Date of last external calibration:

External calibration performed by:

Dipole SN:

1st Extension

3/17/2011

SPEAG

2nd Extension

Verify within +/-5 Q of original

Original Internal Internal
Calibration Data: Verification: Verification: Accept / Reject

<3/17/11> <3/14/12> <date>
Ret.urn loss (dB): -27.7 verified n/a accept
Verify < -20dB
Impedance, Real (€2): 53.1 51.3 n/a accept
Verify within +/-5 Q of original
Impedance, Imaginary (Q2): 29 12 n/a accept

Extension of Dipole Calibration Interval, FCD-1954, Rev.1
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Calibration Laboratory of

S ‘Q-/,/h? Schwelzerischer Kalibrierdienst
Schmid & Partner m Service suisse d'étalonnage
Engineering AG BN Servizio svizzero di taratura
Zeughausstrasse 43, 8004 Zurich, Switzerland AN Swiss Calibration Service

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

Object D5GHZzV2 - SN: 1088

Calibration procedure(s) QA CAL-22.v1
Calibration procedure for dipole validation kits between 3-6 GHz

Calibration date: May 20, 2011

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 D # Cal Date (Certificate No.) Scheduled Calibration
Power meter EPM-442A GB37480704 06-Oct-10 (No. 217-01266) Oct-11
Power sensor HP 8481A US37292783 06-Oct-10 (No. 217-01266) Oct-11
Reference 20 dB Attenuator SN: 5086 (209) 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 EX3DV4 SN: 3508 04-Mar-11 (No. EX3-3503_Mart1) Mar-12
DAE4 SN: 601 10-Jun-10 (No. DAE4-601_Juni0) Jun-11
Secondary Standards ID # Check Date (in house) Scheduled Check
Power sensor HP 8481A MY41092317 18-Oct-02 (in house check Oct-09) In house check: Oct-11
RF generator R&S SMT-06 100005 4-Aug-99 (in house check Oct-09) In house check: Oct-11
Network Analyzer HP 8753E US37390585 S4206 18-Oct-01 (in house check Oct-10) In house check: Oct-11
A
Name Function Sighature

Calibrated by: Claudio Leubler Laboratory Technician

Approved by: Katja Pokovic Technical Manager /(/( % 7
= = oy ,c 5-_':__,,,_

Issued: May 24, 2011

This calibration certificate shall not be reproduced except in full without written approval of the laboratory.
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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) IEC 62209-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequency Range of 30 MHz
to 6 GHz: Human models, Instrumentation, and Procedures”; Part 2: “Procedure to
determine the Specific Absorption Rate (SAR) for including accessories and multiple
transmitters”, March 2010

b) 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:
c) 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.

s 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.

e 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.

o FElectrical 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.

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

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

Certificate No: D5GHzV2-1088_May11 Page 2 of 13



Measurement Conditions

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

DASY Version DASY5 V52,62

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Area Scan resolution dx, dy = 10 mm

Zoom Scan Resolution dx, dy =4.0mm, dz = 1.4 mm

Frequency 5200 MHz % 1 MHz

5800 MHz + 1 MHz
Head TSL parameters at 5200 MHz
The following parameters and calculations were applied.
Temperature Permittivity Conductivity

Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m

Measured Head TSL parameters (22.0 £0.2) °C 36.3+6% 4.54 mho/m £ 6 %

Head TSL temperature during test (22.0 £0.2) °C
SAR result with Head TSL at 5200 MHz

SAR averaged over 1 cm® (1 g) of Head TSL condition

SAR measured 100 mW input power 801 mW/g

SAR normalized normalized to 1W 80.1mW/g

SAR for nominal Head TSL parameters

normalized to 1W

80.2 MW / g = 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Head TSL condition
SAR measured 100 mW input power 229mW/g
SAR normalized normalized to 1W 229mW/g

SAR for nominal Head TSL parameters

normalized to 1W

229 mW /g + 19.5 % (k=2)

Cerlificate No: D5GHzV2-1088_May1 1
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Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittlvity Conductivity

Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m

Measured Head TSL parameters (22.0£0.2) °C 353+6 % 5.14 mho/m + 86 %

Head TSL temperature during test (22.0£0.2) °C
SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm® (1 g) of Head TSL condition

SAR measured 100 mW input power 791 mW/g

SAR normalized normalized to 1W 791 mW /g

SAR for nominal Head TSL parameters normalized to 1W 79.0 MW /g = 19.9 % (k=2)

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

SAR measured 100 mW input power 223mW/g

SAR normalized normalized to 1W 22.3mW /g

SAR for nominal Head TSL parameters normalized to 1W 22.3 mW /g =19.5 % (k=2)

Certificate No: D5GHzV2-1088_May11 Page 4 of 13



Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0 °C 49.0 5.30 mho/m
Measured Body TSL parameters (22.0+0.2)°C 48.8 +6 % 5.40 mho/m + 6 %
Body TSL temperature during test (22.0£0.2) °C

SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 100 mW input power 756 mW /g
SAR normalized normalized to 1W 75.6mW /g

SAR for nominal Body TSL parameters

normalized to 1W

75.5 mW / g + 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.12mW /g
SAR normalized normalized to 1W 212mW/g

SAR for nominal Body TSL parameters

normalized to 1W

21.2 MW/ g + 19.5 % (k=2)

Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0 °C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0+0.2) °C 476 +6 % 6.21 mho/m £ 6 %
Body TSL temperature during test (22.0+0.2) °C

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Body TSL condition
SAR measured 100 mW input power 7.55mW /g
SAR normalized normalized to 1W 75.5mW /g

SAR for nominal Body TSL parameters

normalized to 1W

75.4 mW / g £ 19.9 % (k=2)

SAR averaged over 10 cm® (10 g) of Body TSL condition
SAR measured 100 mW input power 2.09mW /g
SAR normalized normalized to 1W 209 mW/g

SAR for nominal Body TSL parameters

normalized to 1W

20.9 MW/ g £ 19.5 % (k=2)

Certificate No: D5SGHzV2-1088_May11

Page 5 of 13




Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impedance, transformed to feed point 5080 -9.6jQ

Return Loss -20.4 dB

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 5490-27iQ

Return Loss -25.4 dB

Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 51.56Q-82iQ

Return Loss -21.7 dB

Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 56.3Q-1.5]jQ

Return Loss -24.3 dB

Certificate No: D5GHzV2-1088_May11 Page 6 of 13



General Antenna Parameters and Design

Electrical Delay (one direction) 1.205 ns

After long term use with 40 W 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 21, 2009

Certificate No: DSGHzV2-1088_May11 Page 7 of 13



DASY5 Validation Report for Head TSL
Date: 19.05.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: D5GHz; Serial: DSGHzV2 - SN:1088

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz; Duty Cycle: 1:1
Medium: HSL 502 A

Medium parameters used: f = 5200 MHz; ¢ = 4.54 mho/m; g, = 36.3; p = 1000 kg/m3 ,
Medium parameters used: f = 5800 MHz; ¢ = 5.14 mho/m; €. = 35.3; p = 1000 kg/m3
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

e Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 5.41), ConvF(4.81, 4.81, 4.81); Calibrated:
04.03.2011

¢ Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 10.06.2010

¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
o Measurement SW: DASYS52, V52.6.2 Build (424)

o Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 65.020 V/mn; Power Drift = 0.07 dB

Peak SAR (extrapolated) = 29.625 W/kg

SAR(1 g) = 8.01 mW/g; SAR(10 g) = 2.29 mW/g

Maximum value of SAR (measured) = 18.318 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=[.4mm
Reference Value = 61.692 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 33.004 W/kg

SAR( g) = 7.91 mW/g; SAR(10 g) = 2.23 mW/g

Maximum value of SAR (measured) = 18.971 mW/g

Certificate No: D5GHzV2-1088_May11 Page 8 of 13
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL
Date: 20.05.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: D5GHz; Serial: DSGHzV2 - SN:1088

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz; Duty Cycle: 1:1
Medium: MSL 501

Medium parameters used: f = 5200 MHz; o = 5.4 mho/m; ¢, = 48.8; p = 1000 kg/m3 ,
Medium parameters used: f = 5800 MHz; 6 = 6.21 mho/m; &, = 47.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)

DASYS5 Configuration:

+ Probe: EX3DV4 - SN3503; ConvF(4.91,4.91, 4.91), ConvF(4.38, 4.38, 4.38); Calibrated:
04.03.2011

o Sensor-Surface: 1.4mm (Mechanical Surface Detection)

o Electronics: DAE4 Sn601; Calibrated: 10.06.2010

o Phantom: Flat Phantom 5.0 (back); Type: QDO00PSOAA; Serial: 1002
e Measurement SW: DASYS52, V52.6.2 Build (424)

o Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 58.718 V/m; Power Drift = 0.0076 dB

Peak SAR (extrapolated) = 29.266 W/kg

SAR(1 g) =7.56 mW/g; SAR(10 g) = 2.12 mW/g

Maximum value of SAR (measured) = 17.287 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 55.349 V/m; Power Drift = 0.0025 dB

Peak SAR (extrapolated) = 34.817 W/kg

SAR(1 g) =7.55 mW/g; SAR(10 g) = 2.09 mW/g

Maximum value of SAR (measured) = 18.476 mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

Dipole SN: 1088
Date of last external calibration: 5/20/2011
External calibration performed by: SPEAG
1st Extension 2nd Extension
Original Internal Internal
Calibration Data: Verification: Verification: Accept / Reject
<5/20/11> <3/22/12> <date>
Ret.urn loss (dB): -20.4 verified n/a Accept
Verify < -20dB
Im|.oed.an.ce, Real (Q),: ) 50.8 55.1 n/a Accept
Verify within +/-5 Q of original
Impedance, Imaginary (Q2): 9.6 85 n/a Accept
Verify within +/-5 Q of original

Extension of Dipole Calibration Interval, FCD-1954, Rev.1
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Accredited by the Swiss Accreditalion Service (SAS) Accredltation No.: SCS 108
The Swiss Accreditation Service is one of the signatories to the EA

Multilateral Agreement for the recognition of calibration certificates

Motorola MDb Certificate No: D5GHZzV2-1098 Jan12

Cllent

CALIBRATION CERTIFICATE

Object 'D5GHZzV2 - SN: 1098

Calibration procedure(s)

Calibration date:

QA CAL-22.v1

Calibration procedure for dipole validation kits between 3-6 GHz

January 17, 2012

Calibration Equipment used (M&TE critical for calibration)

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%.

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 8481A US37292783 05-Oct-11 {No. 217-01451) Oct-12
Reference 20 dB Attenuator SN: 5086 {209) 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 EX3DV4 SN: 3503 30-Dec-11 (No. EX3-3503_Dec11) Dec-12
DAE4 SN: 601 04-Jul-11 (No. DAE4-601_Juli1) Jul-12
Secondary Standards 1D # Check Date (in house) Scheduled Check
Power sensor HP 8481A 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 8753E US37330585 S4206 18-Oc¢t-01 (in house check Oct-11) In house check: Oct-12
Name Function Signature
Calibrated by: Dimce lliev Laboratory Technician @ m
| e

Approved by: Katja Pokovic Technical Manager 2, 2T 2o

= =" ‘

o Ty~

Issued: January 18, 2012

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 Zurlch, Switzerland

Schwelzerlscher Kalibrierdlenst
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
Muitilateral 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:
o 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.

s Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filied 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.

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

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

Certificate No: D5GHzV2-1098_Jan12 Page 2 of 11



Measurement Conditions

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

DASY Version DASY5 V52.8.0
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer

Zoom Scan Resolution

dx, dy =4.0 mm, dz =1.4 mm

Graded Ratio = 1.4 (Z direction)

Frequency

5200 MHz + 1 MHz
5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 36.0 4.66 mho/m
Measured Head TSL parameters (22.0x0.2)°C 363+6% 4.60 mho/m =6 %
Head TSL temperature change during test <0.5°C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.91mW/g

SAR for nominal Head TSL parameters

normalized to 1W

79.2 mW /g £17.0 % (k=2)

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

condition

SAR measured

100 mW input power

227 mW /g

SAR for nominal Head TSL parameters

normalized to 1W

22.7 mW /g = 16.5 % (k=2)

Head TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 35.3 5.27 mho/m
Measured Head TSL parameters (22.0+£0.2)°C 353+6% 5.22 mho/m +6 %
Head TSL temperature change during test <05°C
SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm® (1 g) of Head TSL Condition
SAR measured 100 mW input power 7.82mW /g

SAR for nominal Head TSL parameters

normalized to 1W

782 MW/ g = 17.0 % (k=2)

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

condition

SAR measured

100 mW input power

222mW /g

SAR for nominal Head TSL parameters

normalized to TW

22,2 mW /g = 16.5 % (k=2)

Coartifirata Na' NACHA/2.100R2 1ani?
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Body TSL parameters at 5200 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 49.0 5.30 mho/m
Measured Body TSL parameters (22.0£0.2)°C 492 £6 % 5.46 mho/m =6 %
Body TSL temperature change during test <0.5°C -
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.36mW /g

SAR for nominal Body TSL parameters

normalized to 1W

73.7 mW /g £ 18.1 % (k=2)

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

condition

SAR measured

100 mW input power

207mW/g

SAR for nominal Body TSL parameters

normalized to 1W

20.8 MW / g = 17.6 % (k=2)

Body TSL parameters at 5800 MHz

The following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 48.2 6.00 mho/m
Measured Body TSL parameters (22.0 £0.2) °C 4826 % 6.28 mho/m = 6 %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL at 5800 MHz
SAR averaged over 1 cm?® (1 g) of Body TSL Condition
SAR measured 100 mW input power 7.10mW /g

SAR for nominal Body TSL parameters

normalized to 1W

711 mW /g = 18.1 % (k=2)

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

condition

SAR measured

100 mW input power

1.97mW /g

SAR for nominal Body TSL parameters

normalized to 1W

19.7 mW / g  17.6 % (k=2)

Canificate Nla* RERHZA/2.1008 laniD
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

impedance, transformed to feed point 51.1Q-6.8jQ

Return Loss -23.3dB
Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformed to feed point 571 Q-0.6jQ

Return Loss -23.6dB
Antenna Parameters with Body TSL at 5200 MHz

Impedance, transformed to feed point 51.00Q-56jQ

Return Loss -25.0dB
Antenna Parameters with Body TSL at 5800 MHz

Impedance, transformed to feed point 58.0Q+06|Q

Return Loss -22.6dB
General Antenna Parameters and Design

Electrical Delay (one direction) 1.206 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. 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, because they might bend or the soldered connections near the
feedpoint may be damaged.

Additional EUT Data

SPEAG
September 24, 2010

Manufactured by

Manufactured on

Cardifirata ANMAa O\ENRUSV/DY 1N |andD PDamnns & ~f 411



DASYS5 Validation Report for Head TSL
Date: 17.01.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: D5GHzV2 - SN: 1098

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 4.6 mho/m; &, = 36.3; p = 1000 kg/m"’ , Medium parameters
used: f = 5800 MHz; 6 = 5.22 mho/m; &, = 35.3; p = 1000 kg/m3

Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN3503; ConvF(5.41,5.41, 5.41), ConvF(4.81, 4.81, 4.81); Calibrated; 30.12.2011
o Sensor-Surface: I.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.07.2011
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOO0P5S0AA; Serial: 1001

o« DASY52 52.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 63.621 V/m; Power Drift = 0.09 dB

Peak SAR (extrapolated) = 29.5950

SAR(1 g) = 7.91 mW/g; SAR(10 g) = 2.27 mW/g

Maximum value of SAR (measured) = 18.221 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm

Reference Value = 60.177 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 33.0380

SAR( g) = 7.82 mW/g; SAR(10 g) = 2.22 mW/g

Maximum value of SAR (measured) = 18.918 mW/g

Carnificate No® DEGHZV2-100R .|lani1? Paae B of 11
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date: 16.01.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHzV2; Serial: DSGHzV2 - SN: 1098

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz

Medium parameters used: f = 5200 MHz; ¢ = 5.46 mho/m; &, = 49.2; p = 1000 kg/m® , Medium parameters
used: f = 5800 MHz; ¢ = 6.28 mho/m; &, = 48.2; p = 1000 kg/m3

Phantom section: Flat Section

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

DASYS52 Configuration:
o Probe: EX3DV4 - SN3503; ConvF(4.91,4.91, 4.91), ConvF(4.38, 4.38, 4.38); Calibrated: 30.12.2011
o Sensor-Sutrface: 1.4mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.07.2011
o Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 1002
o DASY5252.8.0(692); SEMCAD X 14.6.4(4989)

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 58.093 V/in; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 28.8530

SAR(1 g) = 7.36 mW/g; SAR(10 g) = 2.07 mW/g

Maximum value of SAR (measured) = 16.771 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5800 MHz/Zoom Scan,

dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=4mm, dz=1.4mm
Reference Value = 53.483 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 33.0550

SAR(1 g) = 7.1 mW/g; SAR(10 g) = 1.97 mW/g

Maximum value of SAR (measured) = 17.172 mW/g

Certificate No: D5GHzV2-1098_Jani2 Page 9 of 11
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Impedance Measurement Plot for Body TSL

[CHI) S11 4 U FS

i =]
16

H1ld

CH2 S14 LOG

13 5R.922 0

g

5 dB/ REF -20@ de&

16 Jan 2012 19:43:28

~9.6278 ¢ 5.4393
|

-
0|

=13

5 260,000 800 MHz

1i-24,962 dB  § 26@,060 606 MHz

J
|
|
I
|
|
|

| F

| |

| |

cot ! |

— l |
b { | r!/ ' |
RV AN Y. A -
e Emm—

| -

START 5 069,000 883 MHz

CHL Markers
3t 57,996 ¢
15645 o
5.80008 GHz

CHZ Markers

31-22.591 dB
5.80000 GHz

Certificate No: D5GHzV2-1098_Jan12

Page 11 of 11



MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25018-1 FCC ID: IHDT56NG7

END OF REPORT

Exhibit 11





