MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 24875-1F FCC ID: IHDP56MES5

Appendix 7

Dipole Characterization Certificate

Exhibit 11 Page A118



Page A119



Page A120



Page A121



Page A122



Page A123



Page A124



Page A125



Page A126



Page A127



Page A128



Page A129



Page A130



Page A131



Page A132



Page A133



Page A134



Page A135



Page A136



Calibration Laboratory of S,

Schmid & Partner ;‘ Mﬁ
Engineering AG o
Zoughausstrasse 43, 8004 Zurlch, Switzerland iﬁfﬁ@

/] by
Yol

Acerediied by tho Swiss Aceredilation Sorvico (SAS)
The Bwiss Aceradiinlion Sorvice Ia one of iho signatorles to the EA
Multilatoral Agraament for the recognition of ealibration cartificatos

Cilani Motorola MDb

Schwalzoeriacher Kalibriardionat
Sorvice sulsess d'dlalannage
Servizio svizzero di taralura
Swian Colibration Service

Acoradilation Mo.: SCS 108

Cerlificato No: DB35V2-420 Jull1

CALIBRATION CERTIFICATE

Objact DB35V2 - SN: 420

Calibratien procadura(a) QA CAL-05.vB

Callbration data:

July 08, 2011

Calibration Equipmant usod (M&TE crilical lor callbration)

P ﬂ ma r}t_Si mr;@qrﬂ )

DAE4

Sucondary Standards

Calibrated by:

Approvad by

Pownr mnlar EFM:MIEIII;
Powor songor HP B481A
Rafaronce 20 dB Allonunior
Typa-M miamaieh eombinnlian
Roforonce Probo ES30VI

Pownr sonaor HP 84B1A
RF gonarator R&S SMT-08

o

GBRAI74R0704
Usa7202783

SN; 85086 (20b)
SN 5047 2/ 00327
Shy 3205

SN 601

.
MY41002317
100005

Motwork Analyzar HP 8763E

UBA7390585 54200

Mamao
Jaton Kogtrali

Kaljn Pokovio

Cal Data (Gontilicate No.)

Calibration procedure for dipole validation kits abova 700 MHz

This oalibration carlificato documants tho tracoabliity 1@ national standards, which realizo the physlcal uniia of measuramania (S1).
Tho measuromants and the uncaralntios with conlidence probabliity aro givan on the following pagos and aro part of the corlilicata,

All callbrations hava boen conducted In the closad Inboratary facllity: anviranmaonl tomparaturo (22 + 3)°C and humidily = 70%.

Sohoduled Calibration

Chack Date (Inhouae)

06-0al-10 {(Mo. 217-01266)
06:00l-10 (Ma. 217-012006)
20:Mar-11 (No. 217-01367)
20:Mar=11 (No. 217-:01371)
20:-Apr-11 (No. ES3.32056_Apri1)
Od=Jul=11 (Mo, DAEA-BDT _Jull 'I]

Ost-11
Qet-11
Apr-12
Apr-12
Apr-12
Jul12

Sehedulod Chook

18:0a1-02 {in house choack Dal—dﬂ)
04-Aug-09 {in houso chack Oal-08)
18:Qct-01 {in house check Oct-10)

Funclian
Labaratory Tochnlzlan

Tachnleal Managor

Corificate Na: DB3EVZ-420 Jul11

Page 1 of 8

This ealibralion carificata shall not be roproduced axcapt In IllJII_I':':l_ithuut g.rrl_tt_anuppmml lj.‘.:l l.I'I_I.:I J_n_lp_aratury.

In house choek: Ocl-11
In house chosk: Ocl-11
In housae chack: Ocl-11

Signalure

e A

lnsuad: July 12, 2011




Calibration Laboratory of S,

Schwelzerisoher Kallbrlardlonat
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Engineering AG '-.;_JF_TH__E Servizlo svizzero di taraturn
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Accradited by tho Swiss Accradilation Sorvice (SAS) Accradiation No,: SCS 108

The Swiss Aceraditation Service Is ona of tho slgnalorios le the EA
Multilateral Agreemaent for the recagnition of enlibration certilicates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2

N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-hald
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 Exposura to Radiofrequancy
Electromagnetic Flelds; 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 Handhook

Methods Applied and Interpretation of Parameters:

L

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 mountad 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.

Fead Point Impadance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transtormed from the
measurement at the SMA connector to the feed point. The Relurn Loss ensuras low
reflected power. No uncertainty required.

Electrical Delay: Ona-way delay between the SMA connector and the antenna fead point.
No uncertainty required.

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

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

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

Corilicato No: DB35V2-420_Jul11 Paga2 ol 8



Measurement Conditions

DASY syslem configuration, as far as not givan on page 1.

DASY Version DASYS v62,6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center = TSL 16 mm with Spacar

Zoom Scan Resolutien

dx, dy, dz = 6 mm

Frequency

835 MHz + 1 MHz

Head TSL parameters

The following parameters and calculations ware appliad,

Temperature Parmittivity Conductivity
Nominal Head TSL paramelers 22.0°C 41.5 0.90 mhofm
Measurad Head TSL parameters (22.0x0.2)°C 41.0208% 0.88 mho/m 4 6 %
Head T5L temperaiure change during test =0.5°C
SAR result with Head TSL
SAR avaraged aver 1 am” (1 g) of Head TSL Condition
SAR measured 250 mW Inpul power 226mW/g

SAR for nominal Head TSL parameters

normallzed o 1W

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

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

condition

SAR moeasurad

260 mW inpul powar

14BmW /g

SAR for nominal Head TSL parametara

narmallzed o 1W

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

Body TSL parameters
The following paramatars and calculations wara applied.
Temperature Parmittivity Conduativity
Nominal Body TSL paramoeters 220°C 65.2 0.97 mho/m
Measured Body TSL parameters (2202 0.2)°C GABx6% 0.98 mho/m £ 6 %
Body TSL temperature change during test =0.5"C
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Body TSL Candition
SAR moasurad 260 mW input powar 23BmW /g

SAR for nominal Body TSL paramaters

narmalized 1o 1TW

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

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

condition

SAR measurad

260 mW inpul powar

1.657mW/g

SAR for nominal Body TSL parameters

narmalized to 1W

6.22 MW / g = 18.5 % (k=2)

Cartilicata No: D835V2-420_Jul1i
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Appendix

Antenna Parameters with Head TSL

Impadanco, transformed to feed pnim 60.2 £+ 0.1 &2
Return Loss -52.7 dB

Antenna Parameters with Body TSL

Impedanca, transtormad to faad point 46441 -1.0 Q2
Return Loss -28.2dB

General Antenna Parameters and Design

Electrical Dolay (one direction) 1.401 ns

After long term use wilth 100W radiatad power, only a slight warming of tha dipola near the faadpoint can be measurad,

The dipola Is made of standard semirigld coaxial cable. The center conductor of the feading line is direcily connacied 1o the
sacond arm of the dipole. Tha antenna |s therefore short-clrculted for DC-algnals.

Mo excasslva force must be applied 1o the dipole arms, because they might bend or the soldared connactions near the
{eadpoint may be damaged.

Design Modification by End User
Tha dipole has been medified with Tellon Rings (TR) placed within identilied markings close to the and of each dipole arm,
Calibration has baen parformed with TR attached to the dipole

Additional EUT Data

Manufactured by SPEAG
Manufaciurad on Decambear 23, 1999

Cenificate Mo: DBASV2-420_Jul11 Page 4 of 8



DASYS5 Validation Report for Head TSL
Date: 08.07.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE35V2; Serial: DR35SV - SN: 420

Communication System: CW; Frequency: 835 MHz

Medium parameters used: f = 835 MHz; o = 0.88 mho/m; & = 41; p = 1000 kg/m*
Phantom section: Flat Section

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

DASYS52 Confliguration:
« Probe: ES3DV3 - SN3205; ConvF(6,07, 6.07, 6,07); Calibrated: 29,04.2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

« Electronics: DAE4 Sn601; Cahbrated: 04.07,2011
« Phantom: Flut Phantom 4.9L; Type: QDOD0P49AA; Serial: 1001

DASYS52 52.6.2(482); SEMCAD X 14.4.5(3634)

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 = 56.430 V/m; Power Driflt = 0.03 dB

Peak SAR (extrapolated) = 3.291 Wikg

SAR(I g) = 2.25 mW/g; SAR(10 g) = 1.48 mW/g

Maximum value of SAR (measured) = 2,629 mW/g

dil

-16.00

0dB = 2.630mW/g

Carliicate No: DBA5V2-420_Juitd Pago b of B



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

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35V2 - SN: 420

Communication System: CW; Frequency: 835 MHz

Medium parameters used: { = 835 MHz; ¢ = 0.98 mho/m; &, = 53.8; p = 1000 kg/m’

Phantom section; Flat Section
Meunsurement Standard: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS52 Conliguration;

Probe: ES3DV3 - SN3205; ConvF(6.02, 6,02, 6.02); Calibrated: 29,04,201 1
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.201 1

Phantom: Flat Phantom 4.9L; Type: QDO00P4YAA; Serial: 1001

DASYS52 52.6.2(482); SEMCAD X 14.4,5(3634)

Date: 08,07,2011

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 = 55,233 V/m; Power Drifl = -0.01 dB
Peak SAR (extrapolated) = 3.447 W/kg

SAR(I g) = 2.38 mW/g; SAR(10 g) = 1.57 mW/g
Maximum value of SAR (measured) = 2.773 mW/g

.00

12,00

15,00

0dB =2.770mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurleh, Switzerland

g Sehwaizorischor Kallbriordlanst

c Service aulaan d'dlnlonnage
Servizlo svizzero di taratura

S  swiss Calibration Bervice

Aceroditod by the Swiss Accradilation Service (SAS) Accradiiation No.: SCS 108

The Swiss Accraditation Service Is ono of tha signatories to the EA
Multiiaternl Agreement far the recognition of callbration carllficales

Corlificato No: DB35V2-434_Mari1

]

Client Motorola MDb

|CALIBHATIDN CERTIFICATE

Objuot DB35V2 - SN: 434

QA CAL-05.v8
Calibration procedure for dipole validation kils

Calibration proceduro(s)

Callbration dale:

March 9, 2011

Thia ealibration certilicato dogumaenta the traceabliity fo national siandards, which realizo the physical units of measuraments {(S1).
The moasuramaents and (ho uncoralntins with conlidence probability aire glvan on the following pagos and are parl of the cortificata,

All calibrations have bean conductod in 1he closad Inboratery faciily: onvironmant lemparature (22 & 3)°C and humidity < 70%.,

Calibration Equipmaent usad (METE arilical lor calibration)

Primary Standards 10w L Cal Date (Carlificats No.) Schodulad Calibration
Fowor motar EPM-4424 GBI740704 08-0¢ct-10 {No, 217-01266) Oat-11
Powor sonsor HP B4B1A US37202783 08-0¢ct-10 {No. 217-01266) Oal=11
Rafarence 20 dB Altenuator SM: 5086 (200) 30-Mar-10 {Mo, 217-011568) Mar-11
Typa-M mismatch combination SM: 5047.2 / 06327 30-Mar-10 (Mo, 217-01162) Mar=11
Roference Probo ES3DVE SN: 3206 30-Apr-10 (Mo, E53-2206_Apri0) Apr-11
DAE4 SN: 601 10-Jun-10 (Mo, DAE4-601_Juni0) Jun-11
Secondary Standards 1o W Check Data {in house) Schadulad Chack
Pawor songor HP B481A mMY4A1092017 18-0¢l-02 {in houso chock Oct-09) In housa chack: Oot-11
AF generator R&S SMT-00 100005 4-Aug-88 (in house chack Oct-09) In housa chack: Oot:11
Muotwork Analyzar HP 8753E US37300506 54208  18-Oct-01 {In housa chack Ocl-10) In hausa check: Oat-11
Iy
Mamo Funaotion ifgmalure
Calibrated by: Claudia Loublar Laboralory Technlclan /6_\
Approvad by: Kalja Pokovic Tachnical Mannger e A
ppraved by I 0 ’_..C:;’fr"—-— W

This callbration cartficato shall not bo repraduced except in full without writtan approval of the laboratory.

laaund:; March 10, 2011

Cortilicala No; DB35V2-434_Mar11
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zaughausstrasse 43, 8004 Zurlch, Switzerland

Schwalzarlachar Kalibriardionst
Sorviea sulsso I|'¢|H|ﬂﬂﬂlﬂﬂ
Sorvizlo avizrero di tnraturn
Swiaa Callbration Service

Acaraditad by the Swiss Aceraditation Sarvico (SAS) Accraditation No.: SCS 108
The Swiss Accreditation Service |s one of the signatories to the EA
Multilatornl Agrasmaent for the recognition of aallbration caortlficatos

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)

b)

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: Measuramant 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
Porlable Devicas with FCC Limits for Human Exposure to Radicfrequency 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: Futher details are available from the Validation Report at the end
of the certificate. All figures stated in the cerlificate are valid at the frequency indicated.

Antenna Paramelers 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 criented
parallel to the body axis.

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

Electrical Delay: One-way delay helween the SMA connector and the antenna fead 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 paramelers: The measured TSL parameters are used to calculate the
nominal SAR result.

Cartllicala No; DA35V2-434_Mar11 Paga 2ol 9



Measurement Conditions

DASY systam ccmugumtlan. as far as nol given on page 1.
DASY Verslon DASYS V52,6
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantom V4.9
Distanee Dipola Centar - TSL 15 mm with Spacer
Zoom Scan Resolution dx, dy, dz = 5 mm
Frequency 835 MHz = 1 MHz
Head TSL parameters
The following paramotars and calculations wera applied.
Tamperatura Parmittivity Conductivily
Neminal Head TSL paramaters 22.0°C 41.5 0.90 mhao/m
Measured Head TSL parameters (22.0+0.2)°C 1.046% 0.89 mho/m + 6 %
Head TSL temperature during test (22.0+0.2)"C
SAR result with Head TSL
SAR averaged over 1 em”® (1 g) of Head TSL Canditian
SAR measurod 250 mW Input power 241 mW/ig
SAR normalized normalized to 1W 9.64mW/g
SAR for nominal Head TSL paramaters normalized to W 9.69 MW /g £ 17.0 % (k=2)
SAR averaged over 10 em® (10 g) of Head TSL condition
SAR measurad 250 mW Inpul power 1.58mW /g
SAR normallzed normalized to 1W 6.32mW/g
SAR for nominal Haad TSL parametars normalized to 1W 6.35 mW /g £ 16.5 % (k=2)

Cortificate No: DB35V2-434_Mari1
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Body TSL parameters

Thae following paramelers and calculations ware applied.

Temperalure Parmittivity Conductlvity

Mominal Body TSL parameters 2z2.0°C 662 0.97 mho/m

Measured Body TSL paramaotors (22.0+0.2) "C 64.3 6 % 0.09 mho/m 2 6 %

Body TSL temperature during test (22,0 % 0.2) °C ns
SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Conditien

SAR measured 250 mW inpul power 256mW/g

SAR normalized normallzed to 1W 10.2mW/g

SAR for nominal Body TSL parameters normalized o 1W 10.0 mW / g = 17.0 % (k=2)

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

SAF moasurad 260 mW Input power 1.68mW fg

SAR normalized normalized o 1W 6.72mW/g

SAR for nominal Body TSL paramatars

normalized {o 1W

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

Cerlificate No: DB35V2-434_Mar11
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Appendix
Antenna Parameters with Head TSL

Impadance, transformed to feed point 52080-0.7
Raturn Loss -33.5dB

Antenna Parameters with Body TSL

Impedanca, transformed to leed point 4760-3.70
Raturn Loas -27.0dB

General Antenna Parameters and Design

Elactrical Dalay (one direction) 1.392 n&

Aftor long tarm use with 100W radiatad power, only a slight warming of the dipole near the feedpoint can be measured.

Tha dipole is made of standard semirigid coaxial cable. The cantar conductor of the feading line is dirmctly connecled to the

second arm of the dipole, Tho antenna Is therelore short-circulted for DC-signals.
No axcesslve force must ba applied to the dipole arms, because thay might bend or tha soldered conneclions near the

feadpoint may be damagead.

Design Modification by End User
The dipola has been modified with Teflen Rings (TR) placed within identitied markings close to the end of each dipole arm,
Calibration has been parformed wilh TR attachad 1o the dipole.

Additional EUT Data
Manulaclured by SPEAG
Manufacturad on Dacambar 15, 2000

Calilicate No: DB35V2-434 Marii PagaSal 9



DASYS5 Validation Report for Head TSL
Date/Time: 09.03,2011 14:19:41

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN:d34

Communication System: CW, Frequency: 835 MHz; Duty Cycle: 1:1

Medium: HSL900

Medium parameters used: £ = 835 MHz; o = (.89 mho/m; g, =41; p = 1000 kg)l'n"
Phantom section: Flat Section

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

DASYS Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(6.03, 6,03, 6.03); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 4.9L1; Type: QDOOOP49AA; Serinl: 1001
« Measurement SW: DASYS52, V52,6 Build 2, Version 52.6.2 (424)

s Posiprocessing SW: SEMCAD X, VI14.4 Build 4, Version 14.4.4 (2829)

Head/d=15mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 57.570 V/in; Power Drift = 0.0072 dB

Peak SAR (extrapolaled) = 3.645 Wikg

SAR(I g) = 2.41 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.798 mW/g
an
u

a0

A2

- 56

1070

0dB =2.800mW/g

Certilicate No: D835V2-434_Mar11 Paga@Gaol 8



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date/Time: 09032011 10:17:27

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:434

Communication System: CW; Frequency: 835 MHz; Duty Cyele: 1:1

Medium: MSL900

Medium parameters used: f = 835 MHz,; o = 0,99 mho/m; &, = 54.3; p = 1000 kg/m"
Phantom section: Flat Section

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

DASYS Configuration:

-

Body/d=15mm, Pin=250 mW, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:

Probe: ES3DV3 - SN3205; ConvF(5.86, 5.86, 5.86); Calibrated: 30.04.2010
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 10,06,2010

Phantom: Flat Phantom 4.9L; Type: QDO00P49A A; Serial: 1001
Measurement SW: DASY 52, V52.6 Build 2, Version 52.6.2 (424)
Postprocessing SW: SEMCAD X, V14.4 Build 4, Version 14.4.4 (2829)

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 56.698 V/m; Power Drift = 0.04 dB
Peak SAR (extrapolated) = 3.780 W/kg

SAR(1 g) = 2.56 mW/g; SAR(10 g) = L.68 mW/g
Maximum value of SAR (measured) = 2,981 mW/g

db

o418

024

.32

1040

0dB =2.980mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrasse 43, 0004 Zurleh, Swilzorland

5 Bohwalzorlscher Kallbrlardienst

c Service sulsae d'étalonnage
Servizlo avlzzero di taratura

S  3wiss Callbration Sorvice

Accraditod by tha Swiss Aceraditation Sorvice (SAS) Aceraditation No.: SCS 108
The Swiss Accreditation Service is one of the signalories 1o the EA
Multilnternl Agreemaont for the recognition of aallbration certificates

cient  Motorola MDb Cortltieate No; D2450V2-766_Jul11
|CALIBHATION CERTIFICATE I
Objact D2460V2 - SN: 766
Callbraiion precodura(a) QA CAL-05.v8

Calibration procedure for dipole validation kils above 700 MHz

Calibration data; July 15, 2011

This calibralian cerlificala documania tho iracoabllily to nalional slandaida, which realize tho physical units of measuramants {Sl).
Tha measuramuonis and the uncerainiios wilh confidenco prabability are glven en the following pages and aro part of the cerliflcalo.

All calibrations have been conducled in the clesed laboralory Tacility: environmant lemporaturo (22 « 3)"C and humidity = 70%.

Calibration Equipmant uaod (METE arlifoal for callbration)

Primary Standafds s ] Cal Dota (Conlificalo Noj Schodulad Gallbration 1

Powar matar EPM-4424A GRA7400704 06-0ct-10 {(Me. 217-01266) Qo114

Powar sansor HP BAB1A Usazan270a 06-0at-10 (Mo. 217-01266) Qat=11

Rolorenco 20 dB Allanunlor SN: 56086 (20b) 28-Mar-11 (No. 217-013067) Apr-12

Typo-N miamateh combination SN: B047.2 / 06327 20-Mar-11 (No. 217-01371) Apr-12

Ralaranca Probe ES3DV3 5n: 3208 28-Apr-11 (Mo, ES3-3205_Apri1) Apr-12

DAEA 8N; 601 Od=Jul-11 (Mo, DAE4-601_Jull1) Jul-12

Secondary Slandards ~ |IDAF Chack Date {in housa) Sehadulad Chock

Powar sensor HP A4B1A MY41082317 18-00t-02 {in house chock Ocl-08) In house chack: Oct-11

RF gonarator R&S SMT-06 1o000s Od-Aug-88 (in house chack Oct-08) In houaa chock: Oct-11

Natwork Analyzar HP B7653E US37300605 54206 18-0at-01 {In housa chock Oal-10) In heuse check: Oct-11
Mame Funeiion Slgnatura

Callbraiod by Dimea lllav Laboratory Technlcinn w |-\j2 %w
Approvad by: Katla Pokovio Technlcal Manager é}fﬁ/ o
‘i_,:,:n-"' - ,@

laauad: July 16, 2011

This callbration certilicata shall not bo rapraduced oxcapt i full withaut wiittan appreval al the lnboratory,

Cotificate No: D2450V2-766_Jull Paga 10l 8



Calibration Laboratory of S,

g Schwalzeriachor Kallbriardlanat

Schmid & Partner " Service sulsse d'dtalonnnge
ilac-MRA c ;
Engineering AG e Sorvizlo svizzero dl taratura
Zoughaussirasse 43, B004 Zurleh, Switzerland AN S  Swinn Callbration Service
FARE
Acoraditad by the Swiss Acoradiation Sarvice (SAS) Acereditation No.: SCS 108

The Swiss Accrediiation Service s ane of the signatories to the EA
Multiinteral Agrasmant for the racognition of cnlibration corlificntos

Glossary:

TSL tissue simulating liquid

ConvF sansitivity in TSL / NORM x,v,z
N/A not applicable or not measurad

Calibration is Performed According to the Following Standards:

a)

b)

|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

IEC 62208-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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:

Measuremeant 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 balow 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 measurad with the dipola
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA conneactor 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 antanna feed point.
No uncertainty required.

SAR measured: SAR measured at the stated antenna input powaer,

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

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

Cantilicale No: D2450V2-T7686 Jul11 Page 2 of 8



Measurement Conditions

DASY system conliguration, as far as not qlvan on page 1.

DASY Version DASYS V62.6.2
Extrapolation Advancad Extrapolalion
Phantom Modular Flat Phantom
Distanca Dipolé Canter - TSL 10 mim with Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Frequency 2450 MHz 5 1 MHz
Head TSL parameters
The following parametera and calculations were applied.
Temparature Parmlittivity Conductivity
Neminal Head TSL parameters 220°C 30.2 1.80 mho/m
Measured Head TSL parameters (22.0+0.2)°C B9 =6 % 1,86 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 measurad 2650 mW Input power 139mwW/g

SAR for neminal Head TSL paramatars

normalized to 1W

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

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

condition

SAR measured

250 mW Input power

GAImMW /g

SAR lor nominal Head TSL paramaters

normalized to 1W

25,6 mW /g = 16.5 % (k=2)

Body TSL parameters
The lallowing parametars and calculations ware appliad,
Temperalure Parmitiivity Conductivity
Nominal Body T5L paramatars 22.0°C 527 1.95 mho/m
Measured Body TSL paramaters (22.0+0.2)°C 51.6546% 1.99 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 Conditlon
SAR measured 250 mW input power 128mW/g

SAR for nominal Body TSL parameters

normalized o 1W

B0.4 mW / g = 17.0 % (k=2)

SAR avernged over 10 em’ (10 g) of Body TSL condilion
SAR measurad 250 mW input powar 587 mW /g
SAR for nominal Body TSL parameters normalized to 1W 23.7 mW/ g £ 16.5 % (k=2)

Coniflcate No: D2460V2-766_Jul11
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Appendix
Antenna Parameters with Head TSL

lmpudnnco. translormed to lood Pﬂll‘ll 2O +14 ]ﬂ
Return Loss -30.0dB

Antenna Parameters with Body TSL

lmpadnnca. franslormead (o feod paint 48,30 + 2.4 [§)
Aaturn Loss - 30.6 dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.166 ns

Aftar long tarm use with 100W radiated power, only a slight warming of the dipole near the feedpoint can be measurad.

Tha dipole is made of standard semirigid coaxial cable. The center canductor of the feading line [s diroclly connacted o the
sacond arm of the dipale. Tha antenna | therafore short-clreulted for DC-signals,
Mo excesslve force must ba applied to tha dipole arms, bacause they might band or tho soldared conneclions near tha

feadpoint may be damaged.

Additional EUT Data
Manulaclured by SPEAG
fManulacturad on August 10, 2004

Carlilicala Ne: D2450V2-768_Julii Fage 4 of B



DASYS Validation Report for Head TSL

Date: 7/12/201 |

Test Laboratory: SPEAG

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 766

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

Medium: HBBL. 1900-3800V3

Medium parameters used: f = 2450 MHz; a = 1.85 mho/m; &, = 38.9; p= 1000 kg!m"
Phantom section: Flat Section

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

DASYS Configuration:

-

Probe: ES3DV3 - SN3205; ConvE(4.45, 4.45, 4.45); Calibrated: 4/29/2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 7/4/201 1

Phantom: Flat Phantom 5.0 (front); Type: QDOO0PS0AA; Serial: 1001
Measurement SW: DASY52, Version 52.6 (2)

SEMCAD X Version 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 = 101.9 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 28,918 W/kg

SAR(1 g) = 13,9 mW/g; SAR(10 g) = 6.43 mW/g

Maximum value of SAR (measured) = 17,900 mW/g

-4,

.60

14.40

“19.20

4,00

0dB = 17.900mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
Date: 15.07.2011

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 766

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.99 mho/m; g, = 51.5; p = 1000 It;g,.l‘m:|I
Phantom section: Flat Section

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

DASYS2 Configuration:
s Probe: ES3DV3 - SN3205; ConvFi4.26, 4.26, 4.26); Calibrated: 29.04.201 1
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
«  Phantom: Flat Phantom 5.0 (back); Type: QDO0O0OPS0AA; Serial: 1002
= DASYS2Z 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 = 95.545 Y/, Power Drift = 0.02 dB

Peak SAR (extrapolated) = 26.210 W/kg

SAR(1 g) = 12.8 mW/g; SAR(10 g) = 597 mW/g

Maximum value of SAR (measured) = 16,925 mW/g

i

-4,00
AL40
-14.40

-1l

24,00

0dB = 16.930mW/g

—_—
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 24700-1F Rev. C FCC ID: IHDP56ME4

END OF REPORT
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