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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) |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

c) Federal Communications Commission Office of Engineering & Technology (FCC QET),
“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:
s 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.

o Antenna Parametars 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 bady axis.

o 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 paint.
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.

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

Cerlilicate No: DB35Y2-4d128 Jan12 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as nol gﬁlven 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
Fraguancy 835 MHz + 1 MHz
Head TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conductivity
Nominal Head TSL parameters 22.0°C 41,6 =1 0.90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 41.8+6 % 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 measurad 250 mW input power 234 mW /g

normalized 1o 1W 9.45 mW /g = 17.0 % (k=2)

SAR for nominal Head TSL paramelers

SAR averaged over 10 em? (10 g) of Head TSL condition

SAR measured 250 mW input power 1.54mW/g

normalized to 1W 6.21 mW /g + 16.5 % (k=2)

SAR for nominal Head TSL parameters

Body TSL parameters
The following parametars and calculations were applied.
Temperature Parmittivity Conductivity
Nominal Body TSL parameters 220°C 55,2 0.97 mho/m
Measured Body TSL parameters (22.0+0.2)°C 533+6% 088 mho/m+6 %
Body TSL temperature change during test =05°C
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW input power 240mW i g

SAR for nominal Body TSL parameters

normalized to 1W

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

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

candition

SAR measured

250 mW inpul power

1.58mW /g

SAR far nominal Body TSL parameters

normalized to 1W

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

Certificale No: D835V2-4d128 Jan12
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Appendix
Antenna Parameters with Head TSL

Impedance, translormed 1o feed point 524 0-23)0Q
Return Loss -299dB

Antenna Parameters with Body TSL

T

Impedance, transformed to feed point 48401 -3.7 |Q
Return Loss -27.8dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.398 na

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

The dipole is made of standard semirigid coaxial cable. The center conduclor of the feeding line is directly connectad to the
second arm of the dipole. The antenna is therefore short-circuited for DC-signals, On soma of the dipoles, small and caps
are added to the dipole arms in order to improve matching when loaded according to the pasition as explained in the
"Measurement Conditions" paragraph. Tha SAR data are naot affectad by this ehange. The overall dipale lengih s still
according to the Standard.

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

Additional EUT Data
Manufactured by SPEAG
Manufactured on July 22, 2011

Cerliflcata No: DB3sV2-4d128_Jan12 Page 4 of 8



DASYS5 Validation Report for Head TSL
Date: 11.01.2012

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d 128

Communication System: CW; Frequency: 835 MHz

Medium parameters used: =835 MHz; 6 = 0.89 mho/m; g, = 41.8; p = 1000 kg/m
Phantom section: Flat Section

Measurement Standard: DASY 5 (IEEE/TEC/ANSI C63,19-2007)

3

DASYS52 Conliguration:
o Probe: ES3DV3 - SN3205; ConvF(6.07, 6.07, 6.07); Calibrated: 30.12.201 1
e Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated; 04,07.201 1
¢ Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
o 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/n; Power Drift = -0.06 dB

Peak SAR (extrapolated) = 3.4230

SAR(1 g) = 2.3d mW/g; SAR(10 g) = 1.54 mW/g

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

-A.00

.60

-12.00

0dB =2720mW/g = 8.69 dB mW/g

Coerlificate No: D835V2-4d128_Jan12 Page 5ol 8



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

Date: 09.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN: 4d128

Communication Systemn: CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz; 6 = 0.98 mho/m; &, = 53.3; p = 1000 kg/m"
Phantom section: Flat Section

Measurement Standard: DASY5 (IEEE/TEC/ANST C63.19-2007)

DASY352 Conliguration:
o Probe: ES3DV3 - SN3205; ConvF(6.02, 6.02, 6.02); Calibrated: 30,12.2011
e Sensor-Surface: 3mm (Mechanical Surface Detection)
e Electronics: DAE4 Sn601; Calibrated: 04.07.2011
o Phantom: Flat Phantom 4.9L; Type: QDOO0OP49AA; Serial: 1001
o  DASY52 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 (ineasured) = 2,783 mW/g

dh

2,40

400

F.2n

.60

-12.00

0dB =2.780mW/g = 8.88 dB mW/g
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Impedance Measurement Plot for Body TSL
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CALIBRATION CERTIFICATE

Object D1800V2 - SN: 2d190

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

Calibration procedura(s)

Callbration date:

January 05, 2012

This calibration cerlificate documants the traceability 1o national standards, which raallze the physical unils of measuraments (S1).
Tha measuremerits and the uncartainties with confidance probabllity are givan on the following pages and ara parl of the cerificale.

All ealibrations have baan conductad In tha closed laboratory facility: anvironmenl tamperature (22 + 3)°C and humidily < 70%.

Calibration Equipmant usad (M&TE critical for calllbration)

Galibrated by:

Approvad by:

Isran El-Naolg

Katja Pokovic

Laboratory Tachnleian

Tachnical Manager

This calibration cerlificate shall not be rapraducad axcaplt (n full withoul wrillen approval of (ha labaralory,

Primary Stardards _ 1o _Cal Dato (Cortiicate No.) Schoduled Calibration
Powor metor EPM-4424, GR37480704 05-0e1-11 (Mo, 217-01451) Qal-12

FPowor sensor HP 84B1A U537292783 05:-0ct=11 (Mo. 217-01451) Ocl-12

Refarance 20 dB Allanuatar SN 5086 (20g) 28-Mar-11 (No. 217-01368) Apr12

Typa-N mlamatzh comblination SN 50472 / 06327 28-Mar-11 (Na. 217-01371) Apr-12

Refarence Proba ES3DV3E SN 3206 30-Dec-11 (Mo, ES3-3206_Dec11) Dec-12

DAE4 SN 601 Dd-dul-11 (Mo, DAE4-G01_Juli1) Jul-12

Sacondary Standards o# Chack Dale (in house) Schedulod Cheek
Powor sensor HP 84B1A MY41092317 18-0ct-02 (In house chock Qot=11) In housa chack: Oct-13
RF ganerator R&S SMT-06 100005 04-Aug -89 {in houso chack Ocl-11) In house check: Cel-13
Natwork Analyzer HP 8753E US37390585 54206 18:0¢l-01 (In house chack Qet=11) In house chack: Oct=12

MNama Furnetion

Signature

(J}‘;'H'n- (-. ! h("zu'w {

Issuad: January 12, 2012
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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) IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

b)

c)

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 62209-1, "Procedure 1o 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 Mabile 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 Paint Impedance and Relurn 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 inpul 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.

Certificale No: D1800V2-2d180 Jan12 Page 2 of 8



Measurement Conditions

DASY system configuration, as far as nol given on page 1.

DASY Version DASYS V52.8.0
Extrapolation Advanced Extrapolation
Fhantom Modular Flat Phantom
Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fregquency 1800 MHz + 1 MHz
Head TSL parameters
The fellowing parameters and calculations were appliad. —)
Temperature Parmittivity Conductivity
Nominal Head TSL parameters 22.0 °C 40.0 1.40 mho/m
Measured Head TSL parameters (22.0+0.2)°C :39-}_1.6:,4; _1'.'3? mho/m + 6 %
Head TSL temperature change during test < 05°C
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR measured 250 mW Input power 9.70mW /g

SAR for nominal Head TSL parameters

normalized to 1W

39.3mW /g = 17.0 % (k=2)

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

condition

SAR measured

250 mW input power

5165mW /g

SAR for nominal Head TSL parameaters

normalized to AW

20.8 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+02)°C 53.0+6% 1.46 mho/m = G %
Body TSL temperature change during test <0.5°C
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Bady TSL Condition
SAR measurad 250 mW input power B2amW /g

SAR for nominal Body TSL parameters

normalized to 1W

37.8mW/ g =17.0 % (k=2)

SAR averaged over 10 cm” (10 g) of Body TSL condition

SAR measured

250 mW input power

490mW /g

SAR for nominal Body TSL paramatars

normalized to 1W

19.9mW / g = 16.5 % (k=2)

Cerlificate No: D1800V2-2d190 Jan12
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Appendix

Antenna Parameters with Head TSL

Impedance, transtormed 1o fead point 4830 -5.1j0Q

| - — — -

Return Loss -25.3dB

Antenna Parameters with Body TSL

Impadance, transformed to faed point 451 Q2 - 4.4 jQ
Heturn Loss -23.2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.209 ns

Aller 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 semirigld coaxial cable. The caentar conductor of the feeding line is direclly connacted to the
second arm of the dipale. The antenna is theralore 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. Tha SAR dala are nol alfected by this change, The overall dipole length is still
according to the Standard.

Mo excaessiva force must be applied 1o 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, 2011

Certillcata No; D1800V2-2d190_Jani2 Page 4 of 8



DASY5 Validation Repart for Head TSL

Date: 05.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI800V2; Serial: D1800V2 - SN: 2d190

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: = 1800 MHz; o = 1.37 mho/m; &, = 39.7; p= 1000 kg/m"
Phantom section: Flat Section

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

DASYS52 Configuration:
e Probe: ES3DV3 - SN3205; ConvE(5.07, 5.07, 5.07); Calibrated: 30.12.2011
o Sensor-Surface: 3mm (Mechanical Surface Detection)
e Llcctronics: DAE4 Sn601; Calibrated: 04,07.2011
e Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0OAA; Serial: 1001
e 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=5min

Reference Value = 97.724 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.1580

SAR(1 g) = 9.7 mW/g; SAR(10 g) = 5,15 mW/g

Maximum value of SAR (measured) = 12.047 mW/g

q0
i

~LB0
€20
10,60

14,40

<100

0dB = 12.050mW/g = 21.62 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 04.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIS00V2 - SN: 2d190

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: { = 1800 MHz; ¢ = 1.46 mho/m; g, = 53; p = 1000 ke/m’
Phantom section: Flal Section

Measurement Standard: DASYS (IEEE/IEC/ANSIT €63.19-2007)

DASY 52 Configuration:
o Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.12.201]
o Sensor-Surface: 3mm (Mechanical Surface Delection)
« Electronics: DAE4 5n601; Calibrated: 04.07.201 1
s Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

DASY52 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 = 93.336 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 15.8910

SAR(1 g) = 9.2d mW/g; SAR(10 g) = 4.9 mW/g

Maximum value of SAR (measured) = 11.645 mW/g

{-3.60
i.20
1,00

14,40

100

0dB =11.640mW/g =21.32 dB mW/g

Certificate No: D1800V2-2d190 Jani2 Page 7 of B



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughausstragse 43, 8004 Zurich, Switzerland

Schwelzerlscher Kalibrierdianst
Service sulsse d'étalonnage
Servizio svizzero di taratura
Swiss Callbration Service

Accreditod by the Swiss Accredilation Service (SAS)
The Swiss Accreditation Servieca Is one of the slgnatories 1o the EA
Multilateral Agreament for the recagnition of calibration cerlificates

Client Maotorola MDb

Aceraditation No: SCS 108

Certifieate No: D1800V2-259 QOct11

CALIBRATION CERTIFICATE

Object D1800V2 - SN: 259

Callbration procedura(s)

Callbration date;

Primary Standards

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

October 20, 2011

Calibration Equipment usad (M&TE critical for calibration)

o

Power motar EPM-442A
Power sensor HP B481A
Rateranca 20 di3 Allenuator
Type-N mismaiech combination
Reforonce Probe ES30V3E
DAEA

secondary Standards
Powar sensar HF 84814

RF generalor R&S SMT-06
Netwoik Analyzer HP 8753E

Calibrated by:

Approved by,

GB37480704
LS37202783

SN: 5086 (20q)
SN: 6047.2 / 06327
SN: 3205

SN: 601

L A
MY41092317
100005
US37390585 S4206

Name
Jaton Kastrali

Katja Pokovic

Cal Date (Cedificata No.)

This calibration eartificate documents the traceabllity to national standards, which realize the physical units of measurements (S1).
Tho measurements and the uncerlaintias with canfidence probability are given on tha following pages and are pan of the certificate.

All callbrations have bean conductad in the closaed Iaboratory facllity: environment temperature (22 & 3)°C and humidity < 70%.

Schadulad Calibration

05-0cl-11 (No. 217-01451)
05-0cl-11 (Ne. 217-01481)
29.Mar-11 {No. 217-01368)
29-Mar-11 (No. 217-01371)
29-Apr-11 (No. ES3-3205_Aprit)
04-Jul-11 (No. DAE4-601_Jul11)

__ Ghack Date (in house)

18-001-02 {in house check Oct-11)
04-Aug-99 {In house chack Oct-11})
18-0c1-01 {in house check Ocl-11)

Function
Laboratory Techniclan

Technical Manager

This calibration certificate shall nol ba raproduced axcapt in full withoul writlen approval of the laboratory,

OCct-12
Oct-12
Apr-12
Apr-12
Apr-12
Jul-12

e

In house cheok: Oct-13
In house chack: Ocl-13
In house check: Ocl-12

Signature
L

o

Issuad; Octobar 20, 2011

Cartificate No: D1800V2-259_0etii
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Calibration Laboratory of S, g Schwelzerischer Kalibrierdionst
Schmid & Partner \i}a‘::_":‘{f}:, C Service sulssa d'étalonnaga
Engineering AG ;!:f;ciﬂ_% Servizio svizzero di laratura
Zeughaussirasse 43, 8004 Zurlch, Switzerland 'Ec’ﬁﬁ"\?‘\‘;ﬁ? S  swiss callbration Service
Accieditod by tha Swiss Accraditalion Soivice (SAS) Accreditation No.: SCS 108

The Swiss Accreditation Service is one of the signatories to the EA
Multilateral Agreamant for the recagnition 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 Recemmended 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 fo 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:
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 1o 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.

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

o 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.

Certilicate No: D1800V2-259_0ct1 1 Page 2 of 8




Measurement Conditions

DASY systam configuration, as lar as not given on page 1.

DASY Verslon DASY5 V62.6.2

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 follawing parameters and calculations were applied.
Temperature Parmittivity Conductivity

Nominal Head TSL parameters 22.0°C 40.0 1.40 mho/m

Measured Head TSL paramelars (220 0.2)"C 39.7%6% 1.38 mho/m + 6 %

Head TSL temperature change during test =0.5°C T
SAR result with Head TSL

SAR averaged over 1 em® (1 ¢) of Head TSL Conditlon

SAR measured 250 mW input power D46 MW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

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

condition

SAR measured

250 mW input power

498 mW /g

SAR for nominal Head TEL 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 mhe/m
Measured Body TSL paramelers (22.0+0.2)°C 54.4 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 measurad 250 mW input power 9.72mW/g

SAR for nominal Body TSL parameters

normalized 1o 1W

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

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

condition

SAR meastured

250 mW input power

514mW/g

SAR for nominal Body TSL parameters

normalized to 1W

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

Coerificate No: D1B00OV2-258 Octid
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Appendix

Antenna Parameters with Head TSL

Impedance, transformed to fead point 4910-57jQ
Return Loss -24.7 dB

Antenna Parameters with Body TSL

Impedance, transtermed to fead point 4520 -57 02
Relurn 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 tha feadpoint can be measured.

The dipole is made of standard semirigid coaxial cable, The center conductor of the feading line is diractly connectad to tha
sacond arm of tha dipole. The antenna is therefore short-circuited for DC-signals,

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

Additional EUT Data

Manufactured by SPEAG
Manufactured on Daecambar 23, 1999

—
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DASY5 Validation Report for Head TSL

Date: 20.10.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: D1800V2 - SN: 259

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: [ = [800 MHz; o = |.38 mho/m; &, = 39.7; p = 1000 kg/m®
Phantom scction: Flat Section

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

DASYS52 Configuration:
= Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated; 29.04.2011
s Sensor-Surface: 3mm (Mechanical Surface Detection)
= Llectronics: DAE4 Sn601; Calibrated: 04.07.2011
e Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial: 1001
e 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 = 96,773 V/in; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.874 W/kg

SAR(I g) = 9.46 mW/g; SAR(10 g) = 4.98 mW/g

Maximum value of SAR (measured) = 11,912 mW/g

in

=500
LA
A6.00

-20.00

=¢5.00

0dB=11.910mW/g
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Impedance Measurement Plat for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20.10.201 |
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI800V2; Serial: D1800V2 - SN: 259

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: ['= 1800 MHz; ¢ = 1.52 mho/my; &, = 54.4; p = 1000 kg/m”
Phantom section: Flat Section

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

DASY52 Configuration:
e Probe: ES3DV3 - SN3205; ConvI(4.74, 4.74, 4.74); Calibrated: 29,04.201 1
o Sensor-Surface: Imm (Mechanical Surface Detection)
e Elcctronics: DAE4 Sn601; Calibrated: 04.07.2011
e Phantom: Flat Phantom 5.0 (back); Type: QDOOOP50AA; Serial: 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) = 12317 mW/g

-4.00

-0,00

12,00

16,00

20,0

0dB = 12.320mW/g
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Impedance Measurement Plot for Bady TSL

20 Oct 2011 14121149

[CHA] =it 1 U fs ZANZON O =Gl L5393 pt 1 EE, G e [ e
L]
e |
Lo ,
| | §
‘1
fiva
16
Hid
CH2 it LoG 5 dB/ RJ!:F ~20 ‘dE H-22,109 dE llsuu Nali] unn HHz
| |
[ I | | | | J
——t [ | | | | ~
| — | —
Cor I' b -"‘"r-w._J\‘ I ’ | = T ‘
| v N e i .
ERCAEEE
flug . | ""ﬂ./ | |
i —— ! S
\
Hl¢l ‘ !
| | I | | 1 | | |
START 1 600,000 0a0 MHz ST0P 2 100,000 Gu0 Mz

CHL Harkers

arGLESY ¢

L8, 70
1,005 0 GH 2

CHZ Harkers

Bi=
1.

6,292 dB
'3"30 S0 GHz

Corlificate No: D1800V2-268_0ct11 Page 8 of 8



Calibration Laboratory of SN,
Schmid & Partner
Engineering AG

Zeughausstrasse 43, 8004 Zurich, Switzerland i o

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

Accradited by tha Swiss Accradilation Sarvice (SAS) Accraditation No.: SCS 10B
The Swiss Accreditation Service Is one of the signatorles to the EA

Multilateral Agreement for the recagnition of calibration certilicates

Client Motorola MDb Certificate No: D2450V2-877 _Jan12

CALIBRATION CERTIFICATE

Objec! D2450V2 - SN; 877

Callbration procedure(s)

Calibration date:

Frimary Slandards

Fower malar EPM-4424A
Pawer sensor HP 8481A
Refarance 20 dB Allenuator

DAE4

Socondary Standards

Type-N mismatch combination

QA CAL-05.v8

Calibration procedure for dipole validation kits above 700 MHz

January 10, 2012

Callbralion Equipmant usad (M&TE critical for calibration)

1D #

GB3A7480704
US37202783

SN: 5086 (20g)
SN: 5047.2 / 06327

Calibrated by:

Approvad by:

Reference Probe ES30V3 SN 3206
5N 601
1D #
Powar sonsor HP 84B1A MY41002317
RF generator R&S SMT-06 100005
Natwark Analyzer HP 8753E US37300585 54206
Name

Jeton Kastral|

Kalja Pokovic

Cal Date (Certilicate No.)
06:-0ct-11 {No. 217-014561)
06:0ct11 (Mo, 217-01451)
20-Mar-11 (Mo. 217-01368)
20-Mar-11 (Ma. 217-01371)
30-Dec-11 (No, 53-3205 Dec11)
04-Jul-11 (Mo, DAE4-G01_Jul11)

__Check Data (in house)

1B-0ct-02 (In house chack Oct-11)
04-Aug-99 (in house check Oct-11)
1B-0ct-01 (in housa chack Cct-11)

Function
Laboratory Technician

£

Technical Managear

This calibration certilicate shall not bo roproducad except in full wilthaut writlon approval of tha laboratory,

This calibration cerificate documents the traceability 1o nalional standards, which realize the physical units of measuremants (SI).
Tha measuremants and the uncerlainties wilth confidence prababllily are given on the following pages and are par of the certilicate.

All calibrations have been conductad in the closed laboratory lacility: anvironmanl tamparalurg (22 + 3)°C and humidily = 70%,

Sehedulad Calibration
Oct-12

Qet-12

Apr-12

Apr-12

Dec-12

Jul-12

‘Schedulad Chack

In house chack: Qat-13
In house chock: Qat=13
In houss chack: Qet-12

Signalura

W

- = L
2TC A

Issuad: January 10, 2012

Ceartificate No: D2450V2-877 _Jani2
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Calibration Laboratory of A

. Soa= 5':,’ S Schwelzerischer Kalibrierd/enst
Schmid & Partner i H\:::P-MI:J = c Service sulsse d'étalonnage
Engineering AG -r,_;;__—.';-:, 7 Servizio svizzero dl taratura
Zoughausstrasse 43, 8004 Zurlch, Switzerland 52;_,#;}:\:\\‘:.5" S Swisa Callbration Service
Yilig et
Accredited by tha Swiss Accreditalion Servico (SAS) Accreditation No.: SCS 108

The Swiss Acereditation Servica is one of the signatories to the EA
Multilaternl Agraament for the racognition of callbration certificates

Glossary:

TSL tissue simulating liquid

ConvF sansitivity 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 1o 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 Mohile and
Fortable 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.

SAHR 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.

Cerlilicata No: D2450V2-877_Jani2 Page 2 of 8



Certificate No: D2460V2-877 Jan12

Measurement Conditions

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

DASY Verslon DASYS 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

Tha following parameters and calculations were applied.

Temperature Permittivity Conductivity
Nominal Head TSL paramelers 22.0°C 30.2 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 durlng test =0.5°C
SAR result with Head TSL
SAR averaged over 1 cm” (1 g) of Head TSL Condition
SAR measurad 250 mW input power 13.2mW /g

SAR for nominal Head TSL parameters

normalized o 1W

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

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

condition

SAR measured

250 mW input power

6165mW /g

SAR for nominal Head TSL parameters

normalized to 1W

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

Body TSL parameters
The following parameters and calculations were applied.
Temperature Permittivity Conduetivily
Nominal Body TSL parameters 22.0°C 527 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 <05°C
SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Conditian
SAR measured 250 mW input power 134mW/g

SAR for nominal Bady TSL parameters

normalized to 1W

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

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

candition

SAR measured

250 mW Input power

621 mW /g

SAR for nominal Body TS parameters

normalized to W

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

Page 3 of 8




Appendix
Antenna Parameters with Head TSL

Impadance, transformad to fead point §380 4200
Return Loss -26.9 dB

Antenna Parameters with Body TSL

Impadance, transformed to feed point 61.60+450Q

Return Loss -26.6 dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.161 ns

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

The dipole is made of standard semirigid coaxial cable, The center conducltor of the feeding line is direclly connacted to the
second arm of the dipale. The antenna is theretore short-cireuited for DC-signals. On same of the dipoles, small end caps
are added to the dipele arms in order to improve matehing when loadad according to the position as explained In the
*Measurement Conditions" paragraph. The SAR data are not affected by this change. The overall dipole length s still
according to the Standard.

Mo axcessive force must be applied to the dipole arms, becausae they might bend or the soldered connections near the
feedpaint may ba damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on August 18, 2010

Carlificale 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 M1z
Medium parameters used: { = 2450 MHz; o = 1.85 mho/m; g, = 39.2; p = 1000 l-:g,fm'1t

Phantom section: Flat Section
Mecasurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Configuration:
s Probe: ES3DV3 - SN3205; ConvF(4.45, 4.45, 4.45); Calibrated: 30.12.2011
e Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.201 1

Phantom: Flat Phantoim 5.0 (front); Type: QDO0O0PS0OAA; 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/in; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.2410

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

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

-14.40

-19.20

24,00

0dB = 16.780mW/g = 24.50 dB mW/g
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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: = 2450 MHz; a = 2.01 mho/m; &, = 50.6: p = 1000 kg/m]
Phantom scetion: Flat Seetion

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

DASY52 Conliguration:
o Probe: ES3DV3 - SN3205; ConvF(4.26, 4,26, 4.26); Calibrated: 30,12.201 1

e Sensor-Surface: 3mm (Mechanical Surface Detection)

e Electronics: DAE4 Sn601; Calibrated: 04.07.2011
o Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002
e DASYS5252.8.0(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; SAR10 g) = 6.21 mW/g

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

10,00
15,00

20,00

26,00

0dB = 17.740mW/g = 24.98 dB mW/g

— S —
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughnusstrasso 43, 8004 Zurich, Switzerland

Schwelzerisaher Kallbriordlenat
Sorvion sulsse d'étalonnngo
Servizio avizzera di torntura
Swlas Callbratlon Service

c

Aceradited by the Swiss Accrodiiniion Sorvice (SAS) SC5108
The Swiss Accreditation Service Is ena of the signaiarles to tho EA

Mullllatoral Agroomaent for tho recognitian of eallbratlon carilficatos

Cilani Motorola MDb

Acoraditation No.:

Gartitlonts No: D2450V2-B63 Mar11

CALIBRATION CERTIFICATE

D2450V2 - SN 863

Objec

QA CAL-05.vB
Calibration procedure for dipole validation kits

Calibration progedure (&)

Callbration date;

March 17, 2011

Callbration Equipmant used (MA&TE erifizal for calibrolion)

This zalibration certificata shall not bo roproducad axcapl In lull "".""h.“.u.l .‘."T!'I.'."_"!.FQETE"'ELD_’ thi ruhPE!gg._

Cortllicata No! D2450V2-B83 Mari1

Fage 1 of @

This callbration conilicata dosumants the tracoabliity t© national standards, which realize the physical units of measuramania (S1),
Tho munsuromaents and the uncartalintios with confidance probability are glven on the fallewlng pages and are part of tho corlilicata,

All colibrations have boon conducted In tha closed Inbaratory facliity: snviranmant tamporatura (22 + 3)°C and humidily = 70%.

Primary Standards D Cal Doto (Cortilicato Mo} - Schaduled Calibration
Powor maotar EPM-4424 GRATAE0704 06-0o1-10 (No. 217-012466) Oat-11
Powar sonsor HP B481A Usara02783 06:001-10 (Mo. 217-01266) Oat-11
Anforanco 20 dB Attenuator SN: 5086 {20g) 30-Mar-10 (Mo. 217-:01168) Mar-11
Typo-N miamateh cambination SN; 5047.2 7 06327 ao-Mar=10 (Ma. 217:01162) M- 11
Reforance Prabe ES30VA S 3206 30-Apr-10 (Mo, ES3.3205 Aprid) Apr-ii
DAE4 8h: 804 10-dun=10 (No, DAE4-601_Jun10) Juin=11
Secondary Standards o _Chogk Dato (in housa) Schadulad Chock
Powar sonaor HP BAB1A Myd 1082317 18-00t-02 (in house chack Oot: I}Er) I hougo ahock: Dcl 11
AF genarator R&S SMT-06 100005 4:Aug-99 {in houso chagk Gal-09) In hounae check: Ogl-11
Molwark Anolyzor HP B753E LIS37300585 542068 18:0at-01 (In house chack Oot-10) in houso chock: Oal-11

MNamn Funelian Signatura
Calibratad by: Dimae |ilay Labaratory Technlelan fZ) f'm

doAze -

Approvad by; Kalla Pakovic Tachnleal Managar

e 2=

Issuod: March 17, 2011




Calibration Laboratory of
Schmid & Partner

Enginearing AG
Zoughnusstrasso 43, 0004 Zurich, Switzerland

Sechwalzoriachor Knllbriardlonst
Sarvieo sulase d'dtalonnage
Servizio sylzzero dl taratura
Swiss Cnllbration Service

Accrodiled by tho Swiss Accreditalion Sorvice (SAS) Acoreditation No.: SCS 108
The Swiss Accreditation Servico Is ono of the signatorlos to the BA
Multllaternl Agresmaent for the recognition of eallbration certiflicates

Glossary:

TSL lissue 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 Davices: Measuremant Techniques”, December 2003

b) IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held

devices used in close proximily 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 Mobhile 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 and
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 centar marking of the flat phantom section, with the arms orientad
parallal 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
measuremant 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
connectaor.

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

Cortilicata No; D2450V2-863_Mar11 Paga 2 of 8



Measurement Conditions
[EHSY sgutnm Cﬂl‘lﬂﬂumﬂﬂn. a4 far as not given on pagoe 1

DASY Verslon DASYS V62.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantam V5.0

Distance Dipole Center - TSL 10 mm wilth Spacar
Zoom Sean Resolution dy, dy, dz = 5 mm

Freguency 2450 MHz 1 MHz

Head TSL parameters

The following parameters and calculations ware appliad,
Temperaiure Permittivity Contductivity
Nominal Head TSL parameters 22.0°C as.z 1.80 mhe/m
Measured Head TSL parameters (22.0+£0.2)°C 3B.7 6% 1.72 mho/m 6 %
Head TSL tamporature during test (22.0 £0.2) °C
SAR result with Head TSL
SAR averaged over 1 ecm” (1 g) of Hend TSL Condition
SAR measurad 250 mW Input power 13.83mW/ig
SAR normalized normalized to 1W 532mWi/g
SAR for nominal Head TSL paramaters normalized 1o 1W 54,2 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measured 260 mW Input power 6.23mW/g
SAR normalized normalized to 1W 249mW/g
SAR for nominal Hoad TSL paramaters normallzad to 1W 251 mW /g = 16.5 % (k=2)

Carillicate Na: D2450V2-663_Mari 1 Pago3ol 8




Body TSL parameters

Tha following parameters and calculations ware applied,

Temperature Permittivity Conduetlvity
Nominal Body TSL parameters 220°C 52.7 1.95 mho/m
Measured Body TSL parameters (22.0£02)°C 51.5+6% 1.92 mho/m + 6 %
Body TSL temperature durlng test (21.0+£02) °C

SAR result with Body TSL

SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR maasured 260 mW input powar 132mW/ig
SAR normalized normalized o 1W 528mW/ig

SAR for nominal Body TSL parameters

narmalized o 1W

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

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

condition

SAR maasured

250 mW Input powar

BT MW /g

SAR normalizod

nermalized to 1W

244mW /g

SAR for nominal Body TSL parametars

normalized to 1W

244 mW /g = 16.5 % (ke2)

Coriflcate No: D2450V2-63 Mari1
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Appendix

Antenna Parameters with Head TSL

Impaedance, transformad to fead polnt 6314 +29 |0
Holurn Loss -27.7 dB

Antenna Parameters with Body TSL

Impedanca, transformed to feed point 48581+ 5.2 0
Return Loss -2652dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.165 ns

Aftar leng term use with 100W radiated power, only a slight warming of the dipole near the feadpaoint can be measurad,

The dipola is made of standard semlirgld coaxlal cabla. The centar conductor of the faading lina s direclly connectad fo tha
gacond arm of the dipola. The antenna Is therefore shon-clrcultad for DC-slgnals,
Mo excesslva lorce musi be appliad to thae dipele arms, because thay might band or the solderad connaciions near the

feadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on April 23, 2010

Cariliicaia No: D2450V2-063_ Mari 1 Pago 5 af




DASY5 Validation Report for Head TSL

Date/Time: 17.03.2011 13:48:21
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:863

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

Medium: HSL UI12 BB

Medium parameters used: [ = 2450 MHz; a = 1.72 mho/m; g, = 38.7; p = 1000 k‘g.lflﬂ'1l
Phantom section; Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63, 19-2007)
DASYS Confliguration:
« Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04,2010
»  Sensor-Surface; 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10,06,2010
« Phantom: Flal Phantom 5.0 {front); Type: QDOOOPSOAA; Serial: 100]
«  Measurement SW: DASYS52, V52.6.2 Build (424)

» 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=3mm, dy=5mm, 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

76
S EAN]

A 1.5

21,89

0dB = 17.130mW/g

Cartilicale Mo: D2450V2-863_Mar11 PagoGof &




Impedance Measurement Plot for Head TSL

1# Har 2014 40152135

EHI] 811 1 U Fs 2 B33 [ E.B?Tq n 186,89 pH 7 4%0,000 000 iz
" \ !
7 : i L CHi Harkers
Diw | / : | ; 18 44,096 i
: : - A : =79,182
s P ' . 2.25%000 AHz
¥ _
l e i
i X
M % #
1:3 % ¢ Fd
X, } 27
/ 3
u |
CHZ 811 LOB 3 dB/REF -28 dB 'F"EE-TM dB 2 430,000 000 HHz
= o il CHZ Harkers
o —v; e ma— ' == 4110394 db
ca JE'"‘“‘-“.__H _ . 1 _ ____,:H-flf—-”" LA e
"-u._\_“". .
|
f . " N i TR .
1 Sf—rf——— 1 -
4 S
) B TETOP 2 650,000 000 HHE

ATART 2 250,000 000 MHz

Cartilicalo No: D2450V2-863 Mar11 Page 7 ol 9



DASYS5 Validation Report for Body TSL

Date/Tume: 08.03.2011 15:14:58
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:863

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

Medium: MSL U2 BB

Medium parameters used: = 2450 MHz; o = 1,93 mho/m; & = 51.7; p = 1000 kg/m®
Phantom section: Flat Section

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

DASYS Configuration:
= Probe: ES3DV3 - SN3205; ConvFi(4.31,4.31, 4.31); Calibrated: 30.04.2010
s Sensor-Surface: 3mm (Mechanical Surface Delection)
»  Electronies: DAE4 Sn601; Calibrated: 10.06.2010
= Phantom: Flal Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002
¢  Measurement SW: DASY52, V52.6.2 Build (424)
* 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/m; Power Drifi = -0.03 <IB

Peak SAR (extrapolated) = 27.947 Wikg

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

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

4,40
LR
EERT

AEna

‘e

0dB = 17.460mW/g

Cortificate No: D2450V2-863_Mar11 Fage 8ol 9




Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

Dipole SN: 863
Date of last external calibration: 3/17/2011
External calibration performed by: SPEAG
1st Extension 2nd Extension
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
Impedén'ce, Real (Q).: ) 53.1 51.3 n/a accept
Verify within +/-5 Q2 of original
Impedén'ce, Imaglnary. (Q): 9 12 n/a accept
Verify within +/-5 Q2 of original

Conclusion:

Based on the requirements of KDB 50824 D02 Dipole SAR Validation Veritification v01, it has been concluded
that the dipole identified above has qualified for extension of its calibration interval for one additional year.
This review shall be repeated annually, but not to exceed a maximum 3 years from the

most recent manufacturer's calibration.

First Extension Period:

Approved extension period: 1 year

Previous due date: 3/17/2012
NEW DUE DATE: 3/17/2013
2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period: 1 year

Previous due date:

NEW DUE DATE: n/a
3 years from date of last external calibration
Authorized by: n/a

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



MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25086-1F Supplemental FCC ID: IHDT56NS1

END OF REPORT

Exhibit 11



