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Calibration Laboratory of __‘:q“"w"a, g Schwalzerlscher Kalibrlerdienst

Schmid & Partner i “‘":—""EE @ Sarvieo sulsse ddulonnage
Engmggﬂng AG i@ﬂ 2 Borvizlo svizzero di taralura

Zoughnusstrasse 43, 8004 Zurleh, Swilzerland % F S swisa Callbratlon Service

eyl

Accroditad by tha Swiss Accreditation Sorvice (SA8) Accreditailon No.: SCS 108
The Swiss Accradiiation Service (s ane of the signataries o the EA
Multlintaral Agreament lor the racognition of ealibration cerlificates

client  Motorola MDb | cortifients No: D5GHzV2-1088_May11
|CALIBRATION CERTIFICATE ' |
Objoct D5GHzV2 - SN: 1088
Calibration procedura(s) QA CAL-22.v1

Calibration procedure for dipole validation kits between 3-6 GHz

Calibraticn dnte: May 20, 2011

Thia ealibralion corlifiento documaenia tho tracoability 1o national atandards, which roalizo tha phyaical unie of measuramants (S1),
Tho mensuromonts and the uncartaintios with confidenca probabllity aro glvan on tho following pagas and ara par of tha carificato.

All calibrations have beon conductad in tho cloasd Inboratery lacilily; environmaent lemparaiuie (22 4 3)"C and humidity = 70%,

Calibration Equipmant uaad (METE efilical for ealibration)

| Peimary Standards _|io# Cal Date (Ceriificato No.) Sehadulod Callbralion
Powar mator EPM-4424A GRAT400704 06-0at-10 {Mo. 217-01266) Oal-11

Fowar sansor HP B4681A US37202783 08-0c1-10 (Mo, 217-01268) Oet-11

Roforance 20 dB Altonuator Sn: GOAG (20q) 2i:Muor11 {No. 217.01368) Apr-12

Typo-N miasmatch combinotion SN 60472 / 06327 28-Mar-11 {No. 217-01371) Apr-12

Ralerancs Proba EX30V4 SN: 3503 OdMnr-11 (No, EX3-3503_Mari1) Mar-12

DAE4 SM: G601 10-Jun-10 (No. DAE4-601_Jun10) Jun-11

Sacondary Standards o Chaok Dato {(in housa) ‘Sohaduled Chock Il
Powor sanaor HP 84B1A MY410D02317 18:0¢1-02 {In houso chock Oat-09) In hausn chook; Oot-11
FF gonaratar RAS SMT-00 100005 A-Aug-98 {in houso chock Oot-080) In houso check: Det-11
Nolwark Annlyzer HP 8763E LUS37300585 542068 18-0ct-01 (in houso chock QOet-10) In houss chagk; Oct-11

i
Namo Funeiioen 8ig

Calibratod by: | Clavdle Loublaf Labaratory Taahnlelan

Appravad by: IKalja Pokovie Tachnical Maugar e =
Py —a

Issund; May 24, 2011

.II.“.? I!I:&'NDI'I!"'NCII‘I ppr;ll@m ﬂl'llﬂll nat .h.b iﬂﬂfﬂdllﬁﬂﬂﬂnﬂﬁ@_ |_h_fu|| without writlen approval of the laboratary.,
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Schwelzarischer Kallbirlerdionat

£

Schmid & Partner i% Sorvice sulsse d'dlalonnage
Engineering AG b Servizlo svizzero di taratura
Zoughnuastraase 43, 8004 Zurloh, Switzeriand '*‘-.-;::.a?“ ‘;.3' Swlne Callbration Sorvice
il
Acoradited by the Swisa Acoreditalion Servico (SAS) Accreditatlon Ho.: SCS 108

The Swise Accrediiatian Service la ane of the algnatories to the EA
Muitlinteral Agreament for tho recognition of ealibration certificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
IN/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 Proceduras”; Part 2: “Procedura to
determine tha 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 Davices 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:

Measurement Conditions: Further details are avallable 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 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
reflacted powar. No uncertainty required,

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

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

Corlificato No; DEGHzV2-1088_May11 Pago 2 of 13



Measurement Conditions

DASY systemn configuration, as far as nol glvan on page 1.
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DASY Varsion DASYS VB2,6.2
Extrapolatlen Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center = TSL 10 mm with Spacar
Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm
s
Head TSL parameters at 5200 MHz
Tha following parameters and calculations were applied.
Tamperature Pormittivity Canductivity
Nominal Head TSL parameters 220°C 36.0 4,66 mho/m
Mensurad Hond TSL paramotors (22.0:0.2) "C 36.3+6% 4,54 mho/m £ 8 %
Head TSL temperature durlng test (22.0£0.2) "C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Head TSL condition
SAR measurad 100 mW Inpul powear BO1mW/g
SAR normalizad normalized to 1W 801 mW /g
SAR for nominal Haad TSL parameters normalizad to 1W 80.2 mW /g =19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL aondilion
SAR measurad 100 mW input powar 220mW/g
SAH normalizad normalized 1o 1W 228mW/qg
SAR for nominal Head TSL parameters normalized 1o 1W 229 mW/ g+ 19.5 % (ke2)

Cortificata No: D5GHzV2-1088_May 11
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Head TSL parameters at 5800 MHz

The following paramatars and calculations werae applied,

A-131

Temperature Parmlitivity Conductivity

Nominal Head TSL parameters 220°C 353 6.27 mho/m
Measured Head TSL parameters (220 £0.2)°C A53+6% E.id mho/m+ 6%
Head TSL temparature durlng test (220+02)°C

SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL condilion
SAR mansurad 100 mW Input powar 701 mW /g
SAR narmalized narmalized 1o 1W 791 mW /g

SAR for nominal Head TSL paramatars

normalized o 1W

70.0 MW / g & 19.9 % (k=2)

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

SAR measurad 100 mW Input powar 223 mW /g

SAR normalizad narmalized to 1W 23mW/g

SAR for nominal Haad TSL paramelars narmalizad o 1W 223 MW/ g = 19.5 % (k=2)

— —

Carlificato No: D5GHzV2-1088_May11
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Body TSL parameters at 5200 MHz

The following paramelers and aaleulalions wore appliad,

A-132

Tamperature Parmittivity Conductlvity

Nominal Body TSL paramoters 22.0°C 49.0 5,30 mho/m

Measured Body TSL paramaotors (22.0x0.2) °C 48846 % 5.40 mho/m « 6 %

Bady 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 measurad 100 mW Inpul powar 7.66 MW /g

SAR normalizad normalized to 1W T56mW/g

SAR for nominal Body TSL paramelers narmalized to 1W 7665 MW/ g =19.9 % (ke2)

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

SAR measurad 100 mW inpul powar 212mW/g

SAR normalizod normalized to 1W 21.2mW /g

SAR lor neminal Body TSL paramelers

normalized to 1TW

21.2mW/ g +19.6 % (ke2)

Body TSL parameters at 5800 MHz

The following paramatars and caloulations wara applied,

Temparatura Parmittivity Conductivity

Nominal Bady TSL paramaters 220"C 48.2 6,00 mho/m

Maasured Body TSL paramaetars (22.0x02)°C 476x6% 6.21 mho/m £ 8 %

Body TSL temparature during test (22.0+0.2)°C - wees
SAR result with Body TSL at 5800 MHz

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

SAR measurad 100 mW Input powar 7.5 mW /g

SAR nofmalizad normalized 1o 1W B.EMW /g

SAR for nominal Body TSL paramaters normallzad to 1W 75.4 mW /g = 19.9 % (k=2)

SAR avaraged over 10 em” (10 g) of Body TSL condition

SAR measurad 100 mW Input power 200mW/g

SAR normalized normalized to 1W 209mW /g

SAR for nominal Body TSL paramalers narmalized 1o 1\W 209 MW/ g = 19.5 % (ke=2)

Ceordificate No: DEGHzV2-1088 Mayii
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impadance, transformad to laed palnt 5080 -9.6|0

Raturn Loss 20.4 B

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformad to foad paoint 5480-27|02

Raturn Loss -25.4 dB

Antenna Parameters with Body TSL at 5200 MHz

Impadanca, ransformad 1o fead point 5156 -825

Return Loas 21.7dB

Antenna Parameters with Body TSL at 5800 MHz

impedanca, transformed to feed polnt BEA0-15)0

Aelurn Loss -24.3dB

Corlficale No; DEGHzV2-1088_Mayii Pago Gol 13
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General Antenna Parameters and Design

Elecirical Dalay {one direction) 1.206 ns

Adter long tarm use wilh 40 W radiated power, only a slight warming of the dipale near the leadpoint can be measured.

The dipola Is made of standard semirgld coaxinl cable, The conter conductar of tha faading line s direclly connacted lo
the sacond arm of tho dipole. The antenna is theralore short-circuitad for DC-sighals.

Mo axcasalve force muat be appliad 1o the dipole arms, bacauaa they might band or the solderad connections near the
feedpoint may be damagad,

Additional EUT Data

Manulactured by SFEAG

Manufacturad on Dacembar 21, 2000

Corificale No: DEGHzV2-1088_Mayii Pago 7 of 13
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DASYS5 Validation Report for Head TSL
Date: 19.05.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1088

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

Medium parameters used: = 5200 MHz; a = 4.54 mho/m; g, = 36.3; p = 1000 I-:g,fmﬁ ;
Medium parameters used: [ = 5800 MHz; o = 5,14 mho/m; & = 35.3; p = 1000 kg/m’
Phantom section: Flat Section

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

«  Probe: EX3DV4 - SN3503; ConvF(5.41, 541, 5.41), ConvF(4.81, 4.81, 4.81); Calibrated:
04.03.2011

« Sensor-Surface: L. 4mm (Mechanical Surface Detection)

« Electronics: DAL4 Sn601; Calibrated: 10.06.2010

« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Serial: 1001
«  Measurement SW: DASYS2, V52.6.2 Build (424)

+ Postprocessing SW: SEMCAD X, VI4.4.4 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=dmm, dz=1.4mm

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

Peak SAR (extrapolated) = 29.625 W/kg

SAR(] g) = 8.001 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, =5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=dmm, dy=4dmm, dz=1.4mm

Reference Value = 61.692 V/m; Power Drifl = 0.05 dB

Peak SAR (extrapolated) = 33.004 Wikg

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

Maximum value of SAR (measured) = 18,971 mW/g

Carliflcato No: DEGHzV2-10B8_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 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1088

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

Medium parameters used: { = 5200 MHz; a = 5.4 mho/m; ¢, = 48.8; p = 1000 kg/m"
Medium parameters used: f = 5800 MHz; o = 6.21 mho/m; & = 47.6; p = 1000 kg/m’

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

DASYS Configuration:

s Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91), ConvF(4.38, 4.38, 4.38); Calibrated:
04,03,2011

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

« Electronics: DAE4 Sn601; Calibrated: 10.06.2010

« Phantom: Flal Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
¢«  Mensuremenl SW: DASYS2, V52.6.2 Build (424)

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

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1L4mm (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 (extapolated) = 29.266 W/ikg

SAR(] 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, =5800 MHz/Zoom Scan,
dist=1L4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1.4mm

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

Peak SAR (extrapolated) = 34,817 Wikg

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

Maximum value of SAR (measured) = 18.476 mW/g

Corilicata No: DEGH:V2-1088_May11 Pnga 11 0f 13
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.2

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

5/20/2011 3/22/2012 <date>
Return loss (dB): 3 204 203 . Accept
Verify < -20dB & within 20% of original
Impedance, Real (QQ): 50.8 551 i Accept
Verify within +/-5 Q of original
Impedance, Imaginary (Q2): 9.6 85 i Accept
Verify within +/-5 Q 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: 5/20/2012
NEW DUE DATE: 5/20/2013

2 years from date of last external calibration

Authorized by:

Marge Kaunas

Second Extension Period:

Approved extension period:
Previous due date:

NEW DUE DATE:

3 years from date of last external calibration

Authorized by:

1Year




Calibration Laboratory of Sy,
SaLn
Schmid & Partner 5“1‘“—--{5* 3
Engineering AG G
Zeugh 43, 8004 Zurleh, Switzarland B
ughnusairasse urleh, Switzorlan gm

Acaradited by tha Swise Accraditalion Sarvice (SAS)
Tha Swiss Acoroditallon Service |s ane of the signatories to the EA
Multitateral Agreement for the rocognition of callbration cerliflcates

cient  Motorola MDb

A-142

Schwaelzerlacher Kallbrierdienst
Sorvico sulase d'dtalonnage
Saorvizio avizzere di taraiura
Swiss Collbration Service

Accraditaiion Ne.: SCS 108

Cortillente No: DB35V2-422 Mari1

CALIBRATION CERTIFICATE

EIEIET TN

Objeat Da36V2 - SN: 422

Calibration procedura(s)

Calibiration dalo:

Primary Standards
Powor motar EPM-4424,
Powor sansar HP B481A
Refarénce 20 db Attenuntor
Typa-M miamateh combinalion
Refoeronce Prabo ES3I0DVI
DAE4

Socondary Standards
Powor sangar HP B481A
AF gonoralor R&S SMT-06
Motwork Analyzer HP 0763E

Calibratod by,

Appravid by

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 18, 2011

Callbration Equipmani usad (MATE critical for callbralion)

1 —
GBE37480704
uUs37202783

SN: 5086 (200)
SN: 6047.2 7 06327
SN: 3208

SN: 601

oy

Cal Dato (Goricato No)

08-Qel=10 (No. 217-01266)
06-Qet-10 (No., 217-01266)
30-Mar-10 (No, 217-01158)
30-Mar-10 (No, 217-01162)
30-Apr-10 (Mo, ES3-3305_Apri0)
10-Jun-10 (No. DAE4-601_Jun10)

Chack Dato {in houso)

MY41002317
100008
USA7100606 54206

MNamo
Dimco llioy

Kaljn Pokovie

18:0¢1-02 (in houao chack Oct-09)
4-Aug-99 (in house chock Ocl-09)
18-0c1-01 (in house check Oct-10)

Funation
L Ehﬁrllﬂl'p' Tachnlclan

Tachnleal Managor

This calibration cortiticata shall not ba mpl::_xclucgd axcapt in full l.-,nll'n:!!l_l_w[lttun approval of the laboratory.

Thia ealibration cariifieate documants tho tracoability to nationnl standards, which reallze tha physical units of measuramaents (51).
Tho measuromaonis and tha uncenalniias wilh confidanca probabllily aro glven on tho following pagas and aro part of the cerificata.

Al calibrationa have beon condugtod in tho closod laboratory facility; anviranmant tamporature (22 £ 3)°C and humidity < 70%,

Sehadulad Calibration
Qat-11
Oot=11
Mar=11
tdar-11
Apr-11
Jun-11

Sehedulad Chock
In houso choak: Oat-11
in houss chack: Oot-11
In houso chock: Dof11

Signature
() Vieor

|asuad: March 18, 2011

Cartificate No; DB3EV2-422 Mar11
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrosse 43, 8004 Zurlch, Switzerland

Sehwalzariacher Kallbriordlenst
Sarvice aulsse d'dlalonnage
Servizlo svizzaro di taratura
Swinn Collbration Service

Ancraditad by the Swiss Accradilation Sorvico (SAS) Acereditation No.: SCS 108
The Swiss Accreditation Sorvice s one of the signatorlos to tho EA
Multilatoral Agranment for the recognition of ealibration 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 1528-2008, "|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, Dacembar 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

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

Additional Documentation:
d) DASY4/5 System Handbook

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

e Antenna Parameters with TSL: The dipole is mountad with the spacer to position its fead
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 filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the feed point. The Returmn Loss ensures low
reflected power. No uncertainty required.

s 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,

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

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

Corlllicato No: DB3GV2-422 Marl 1 Paga 2 ol B



Measurement Conditions

DASY system configuration, as far as not glven on page 1.
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DASY Verslon DASYS V52.6.2
Extrapolation Advanced Exlrapolation
Phantom Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolutlon dx, dy, dz =5 mm
Fragquency 836 MHz = 1 MHz
Head TSL parameters
Tha f-:IIII:IWIr'Ig Eurumolum and calculalions wara ugplied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 0,90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 410+6% 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 Condition
SAR maasured 250 mW inpul power 232mW /g
SAR normalized nermalized o 1W D2amMW /g

SAR for nominal Head TSL paramaters

narmalized to 1W

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

SAR averaged over 10 cm” (10 g) of Head TSL condition
SAR measurad 250 mW input power 1.62mW /g
SAR normallzed narmalized to 1W B.OBmW /g

SAR for nominal Head TSL parameters

narmalized 1o 1W

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

Corificate No; DB35V2-422 Marl1
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Body TSL parameters
Tha 1BIICJWI1"|_E parametars and ealculations were appliad,
Temperature Parmittivity Conductivity
Neminal Bedy TSL parameters 22.0°C 562 0.97 mho/m
Measured Body TSL parameters (22.0 £0.2) "C 54.34+6% 0.99 mha/m 6 %
Body TSL temperature durlng test (22.2x0.2)°C
SAR result with Body TSL
SAR averaged aver 1 em” (1 g) of Body TSL Condition
SAR measurad 250 mW Input powaer 249 mW /g
SAR normalizod narmallzad to AW 10.0mW /g
SAR for nominal Body TSL parameters narmalized to 1W 8.77 mW /g £ 17.0 % (k=2)
SAR avaraged ovar 10 cm® (10 g) of Bady TSL conditlon
SAR measunad 2650 mW Input power 1.63mW /g
SAR normalized normalized to 1W 6.52mwW /g
SAR for nominal Body TSL parameters normalized to 1W 6.43 mW /g £ 16.5 % (ku2)

Carlllicale No: DB3EV2-422 Mari1 Page 4ol 8



A-146

Appendix

Antenna Parameters with Head TSL
Impadance, transformad o laad polnl B3302+33 ]!:1
Helum Loss - 26,8948

Antenna Parameters with Body TSL

Impedance, transformad to fead paint 4880 + 1.8
Return Loss -33.3dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.427 ne

Aftar long term use with 100W radiated powar, anly a slight warming of the dipole near the leadpeint can be measured.

Tha dipole Is made of standard semirigid coaxlal cable. The center conductor of the feeding line is directly connacted to the
sacond arm of the dipole. The antenna Is tharefore shart-clrculted for DC-signals,

Mo excesslva force must ba applied to the dipole arms, bacauso thay might band or the seldored connaclions near the
feadpolnt may be damaged.

Design Modification by End User
The dipole has been madilied with Tellon Rings {TR) placad within [dentifled markings closa to tha and of each dipole am,

Calibration has been performed with TR attached to the dipole.

Additional EUT Data

Manulacturad by SPEAG
Manulacturad on August 24, 2000

Cartificate No: DB35V2-422 Mar11 Page 5 of &
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DASYS5 Validation Report for Head TSL

Date/Time: 18.03.2011 10:31:11
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: DB35SV2 - SN:422

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

Medium: HS1.900

Medium parameters used: f = 835 MHz; o = 0.89 mho/m; g, = 41; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI €63, 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 4.9L; Type: QDO00P49AA; Serial: 1001
¢« Measurement SW: DASYS2, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid: dx=5mm, dy=5mm, dz=5mm

Reference Value = 56.580 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.476 W/kg

SAR(1 g) = 2.32 mW/g; SAR(10 g) = .52 mW/g

Maximum value of SAR (measured) = 2.692 mW/g

240
4.00
120

B.60

=12.0n

0dB =2.690mW/g

Caortificate No; DB3AEV2-422_Mar11 Paga G ol 9



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

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DB3SVZ; Sevial: D35SV - SN:422

Communication System: CW; Frequency; 835 MHz; Duty Cyele: 111

Medium: MSL200
Medium parameters used: [ = 835 MHz, o = 0L99 mho/m; &, = 54.3; p = 1000 kgjm“

Phantam section: Flat Section
Measurement Standard: DASYS (IEEE/IEC/ANSI €63.19-2007)

DASYS Configuration:

A-149

DatefTime: 16.03.2011 15:51:37

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: QDO00P49AA; Serial; 100]

Measurement SW: DASYS52, V52.6.2 Build (424)

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

Pin=250 mW /d=15mm, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) /Cube 0: Measurement
grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 55,816 V/m; Power Drift = 0,02 dB
Peak SAR (extrapolated) = 3.673 W/kg

SAR(I g) = 2,49 mW/g; SAR(10 g) = 1.63 mW/g
Maximum value of SAR (measured) = 2,900 mW/g

i

.40

.20

.60

<1200

Cortilicate No: DB35V2-422 Mar11

0dB = 2.900mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.3

Dipole SN: 422tr
Date of last external calibration: 3/18/2011
External calibration performed by: SPEAG
1st Extension 2nd Extension
Original Internal Internal
Calibration Data: Verification: Verification: Accept / Reject
3/18/2011 3/8/2012 1/4/2013

Return loss (dB): 3 -26.9 23 274 Accept
Verify < -20dB & within 20% of original

Impedance, Real ((2): 53.3 55 51.9 Accept
Verify within +/-5 Q of original

Impedance, Imaginary (Q): 33 35 16 Accept
Verify within +/-5 Q of original

Conclusion:

Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, 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: 3/18/2012
NEW DUE DATE: 3/18/2013

2 years from date of last external calibration

Authorized by: Marge Kaunas

Second Extension Period:

Approved extension period: 1 Year
Previous due date: 3/18/2013
NEW DUE DATE: 3/18/2014

3 years from date of last external calibration

Authorized by: Marge Kaunas
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Sehwaolzoriseher Kallbriordiensi
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Sorvizlo svizzero di laralura
Swlaa Callbration Sorviea

Accreditation No.: SCS 108

Cartliionio o D1B00V2-2¢190 Jan12

CALIBRATION CERTIFICATE

Objoct D1800V2 - SN: 2d190

QA CAL-05.v8

Callbration procodura(s)

Calibration dalo:

Calibration procedure for dipole validation kits above 700 MHz

January 05, 2012

Calibration Equipmant used (MATE ordiioal for callbration)

This calibration coriificate dooumants tho Iracoabliity to national standards, which ronlize tho physical units of mensuromanis {(S).
Tho monsuremaonts and the uncornaintos with eonlidence prababllity aro given on the fallowing pagos and aro par of tho corlificata,

All calibrations have boon conductad in the closad laboratary facility: anvirenmant lomparature (22 £ 37°C and humidily < ¥0%.

Cerilicate No: D1800V2-2d190_Jan12

Thia ealibration carlilicate shall not bo raproducod axcopt In full WIII:II:IIUHII_'!'u'II'II_I_I:In"II‘IIEElrn':FII_Ji plf_lgll'l_l_'lr Iaboratory.

Primary Siandnrda |0 Cnl Date (Corllicals Mo} Ecl1nmﬂn_;r__gll1_n_l:}rlnltllpn

Powor matar EPM-4424 GR37480704 05-0et=11 (Mo, 217-01451) Ool:12

Powor sonsor HP 84814 USarapzroa O6-0ct-11 (No. 217-01461) Qgl-12

Reloranca 20 dB Allenualar SN: 5006 (200) 20-Mar-11 (No, 217-01368) Apr-12

Typo:N mismnloh combination 8N; B047.2 / 06327 2-Mar-11 (Mo, 217-01371) Apr-12

Holoranco Probe ES30DVA 8N: 3206 A0-Doc-11 (No. ES3-2205_Decii) Dac-12

DAE4 8h: 601 Od=Jul-11 (Mo, DAE4:BO1_Jul11) Jul=12

Socondary Standards o Chock Data (in housa) Schodulod Ghogk

Pawor sonsor HP B401A MY41002017 18-0e1-02 (in house choek Oel-11) In hougo chack: 02113

RAF ganaralor H&S BMT-00 100005 0d-Aug-98 {in housa chack Oct11) In housa chagk: Oot-13

Notwork Analyzor HP 87638 US37300505 S4200 18-0al-01 {in houne chack Oal-11) In housa chock: Oct-12
Namo Funaolion Slgnaturs

Calibratod by: Iarno El-Nnoug Laboratory Tachniclan ()ﬂ ﬂ

¥ i G'J-'- LR &
Appravad by KEnlja Pakovio Tochnlcal Managor

_ﬂ_,g.’f'én-;{f‘;;@"j.

lasuad: January 12, 2012
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughnusstrnsse 43, 8004 Zurloh, Switzerlnnd

Sarvico sulsso d'dtalonnago
Sarvizie svizzara di taralira
Swian Callbratlon Servico

Accroditod by the Swiss Accradilallon Servico (SAS) Acoreditation Ne.: SCS 108
Tha Swiss Accreditalion Sorvice la ane of the algnaloriea to tho EA
Mulliinteral Agrooment for tho recognition of onlibration cortifiontos

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, "IEEE Recommended Practice for Datermining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurement Techniques”, Dacember 2003

b) IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
davices 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:

Sehwolzorischor Knlibriordionst

s Measurement Conditions: Further details are available from the Validation Report at the end
of the cerificate. 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 o the body axis.

s 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 connactor to the feed point. Tha Return Loss ensuraes low
reflected powar. No uncerlainty 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 rasult.

Cortilicate No: D1800V2-2d190_Jani2 Page 2 ol 8



Measurement Conditions

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

A-154

DASY Veralon DASYS V52.8.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm wilh Spaccr

Zaom Scan Resolution dx, dy, dz =5 mm

Froguancy 1800 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Tomporatura Pormittivity Conduativity

Nominal Head TSL parameters 220°C 40.0 1.40 mho/m

Measured Hoad TSL parameters (22.0 £ 0.2) “C 39.7+68% 1.37 mho/m + 6 %

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

SAR averaged over 1 cm” {1 g) of Head TSL Condition

SAR maasurad 250 mW Input powar 8.70mW /g

SAR for nominal Head TSL paramelors

narmalizad 1o 1W

30.3 MW /g £ 17.0 % (k=2)

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

condition

SAR measurad

250 mW Input power

515mW /g

SAR for nominal Head TSL parametors

normalizad to 1W

20.8 mW /g = 16.5 % (kw2)

Body TSL parameters
The following paramaters and calculations ware applied.
Tamperature Parmittivity Conductivity
Neminal Body TSL paramotors 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (220+0.2)°C 53.0x6% 1.46 mho/m + & %
Body TSL temperature ehange during test <0.6°C
SAR result with Body TSL
SAR averaged over 1 em® (1 g) of Bady TSL Condition
SAR measurad 260 mW inpul powar 8.24 MW /g
SAR for nominal Body TSL parametars normalizad to 1W 37.8 MW /g = 17.0 % (k=2)
SAR averaged over 10 am’ (10 g) of Bady TSL condition
SAR measurat 250 mW inpul power 4.00 mW /g
SAR for nominal Body TSL paramaetars normalizad to 1W 19.0 mW / g = 16.5 % (k=2)

Carlificate No: D1800V2-2d190_Jani2
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Appendix
Antenna Parameters with Head TSL

Impadanca, transformad to foed point 4830-51 0
Roturn Loss - 26,3 dB

Antenna Parameters with Body TSL

Impedanca, transformed 1o fead palnt 45.1102-4.4 (2
Return Loss -23.2dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.209 ns

Alter lang torm usa with 100W radiated power, anly a slight warming of the dipole near the leadpolnt can ba measurad,

The dipele is made of standard semirigld coaxial cable. The canter conductor of the feeding line is directly connacted to the
gecond arm of tho dipala. The antenna |8 therelore shorl-circulled for DC-signals, On some of the dipoles, small end caps
are addad to the dipole arma In order to improve matching whan loaded according fo the position as explainad In the
"Measuremant Conditions” paragraph. The SAR data are not affectad by this change. The overall dipole langth is still
according to the Standard,

Mo excessive force must be applied to tha dipale arms, bacause they might band or the soldared connections near the
feadpaint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on May 06, 2011

Certilicate No; D1800V2-2d190_Jani2 Pago 4ol 8
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DASYS Validation Report for Head TSL

Date: 05.01.2012

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DIB00VZ; Serial: DIS00V2 - SN: 2d190

Communication System: CW; Frequency: 1800 MHz

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

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

DASYS52 Confliguration:

Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 30,12.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04.07.201 1

Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0AA; Serial: 1001
DASYS2 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 = 97.724 V/im; 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) = [2.047 mW/g

-3:60

il

10,0

14,40

.00

0dB = 12,050mW/g = 21.62 dB mW/g

Carificate No: D1800V2-2d100_Jani2 Pagn 5ol 8



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

Date: 04.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DIRO0OVZ - SN: 2d 190

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: [ = 1800 MHz; o = 1.46 mho/m; & = 33, p = 1000 kg/m'
Phantom section: Flat Section

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.74, 4,74, 4.74); Calibrated: 30.12.2011
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04,07,2011
« Phantom; Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« 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 = 93,336 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 158910

SAR(I g) = 9.24d mW/g:; SAR(10 g) = 4.9 mW/g

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

.60
L]
-l a0

~14.40

=100

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

Carlilicala No: D1B00V2-2d190_Jani2 Pago 7 ol B



Impedance Measurement Plot for Body TSL

[CHY) %11 1uFs 1E 45,100 §

el

Ch

CHZ 8§11 LoG 3 dB/R

ca “‘“'-u,x

3

=20 dB

12 Jdan 2012 41102833
44180 ¢ 20,014 pF

1 200,000 DO MHz

1023189 dB 1 BOD,0D0 000 HHz

i
!I.EB

Hld

STHRT 1 600,000 000

e

TOP 2 100.000 00O iz

A-159

CH1 Narkers
251200 0
18.104 &
1.90000 GH2

CHZ Harkeirs

Zi-15.066 dB
1, 90000 OHz

Certificate No: D1800V2-2d190_Jan12

Paga 8 ol 8



A-160

MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.3

Dipole SN: 2d190
Date of last external calibration: 1/5/2012
External calibration performed by: SPEAG

1st Extension

2nd Extension

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

1/5/2012 1/8/2013 <date>
Ret.urn loss (dB,): ) o -25.3 -26.4 - Accept
Verify < -20dB & within 20% of original
Impedance, Real (QQ): 483 515 i Accept
Verify within +/-5 Q of original
Impedance, Imaginary (Q2): 51 46 i Accept
Verify within +/-5 Q of original

Conclusion:

Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, 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: 1/5/2013
NEW DUE DATE: 1/5/2014

2 years from date of last external calibration

Authorized by:

Marge Kaunas

Second Extension Period:

Approved extension period:
Previous due date:

NEW DUE DATE:

3 years from date of last external calibration

Authorized by:

1Year
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Calibration Laboratory of ‘-*‘\‘::I‘::_l:h “ Sohwalzarlaehor Kallbrlerdlanat
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Enginearing AG 3 —F Sarvizlo svizzero di taraturn
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i

Accraditation No.: SCS 108

Acorndiied by (he Swisa Acoreditalion Sorvlon {SAS)
Tha Swiss Acoradiiation Service I8 eno of the signatories ie the EA
Multlinteral Agraamaent fer the rocognition of calibration oeriificatos

Cllant Maotorola MDb

|CALIBRATION CERTIFICATE

Cortifiente No: D1800V2-2d191_Jan12

=2

Qljoct

Caliprallon procodura(s)

Calibration date:

D1800V2 - SN: 2d191

QA CAL-05.v8

Callbration procadure for dipole validation kits above 700 MHz

January 05, 2012

Callbration Equipment usad (METE orlioal for callbration)

Thia ealibration coriilicalo documanis tho Iraceabliity to national standards, which raaliza tho physical units of measuromants (51,
The moasurements and the uncarainiies with conlidonce prabability are given on tha following pages and are par of thi carificale.

All gallbrations have boon conducted In the closed laboratory facllily; onvirenmant lemparature (22 £ 3)°C and huimldity < 70%,

This calibraiion coriilicnta shall not bo reproduced excapl In full withou! wiltan approval of tha Inboratory.

Primary Standarda 10 Cal Date (Cerlificala No.) Schadulod Calibration

Fowar motor EPM-4424A GBI74H0704 06:0a1-11 (Mo, 217-01461) Quot-12

Powar sanaor HP B481A USA7262700 05-Oet-11 (Mo, 217-01451) Oct-12

Roforance 20 dB Altenuator &N: 5D8a (209) 23-Mar-11 (No. 217-01360) Apr-12

Typa:-N mismaich combination SN; 6047.2 f 06327 20-Mar-11 (No. 217-01571) Apr-12

Rofarance Probs ES30DVA SN: 0208 30:Dag-11 (Mo, ES3:-3208_Deoi1) Dog-12

DAE4 SN 601 O4-Jul-11 {Mo. DAE4-601 .Jul11) Jul-12

Sacondary Standards o# Chack Data (in housa) == Sehoduled Chack

Pawar songor HP B481A MAYA1002317 18:Qat:02 (I house chack Oal-11) in house check: Ogl-13

RF gonorlar R&S SMT-08 100005 04-Aug-80 (in hauso chack Oct-11) in houso chagk: Ogl-13

Matwork Analyzer HP B7B3E USATAO0NBA 54208 18-Oct-01 (In housa chock Oal-11) In houga choack: Ogl-12
Mama Funglion -+ Signatura

Callpratod by lsran El-Maoug Laboratery Tachnialan r ]

AL Gz'/\c)ch{h-#ﬁ
Approvod by: Kaljn Pokovio Tochnlcal Managar

A A

Issund: January 12, 2012
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Calibration Laboratory of A,

A-162
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Tha Swiss Accroditation Sorvice I8 one of the signatories 1o the EA
Mulliiateral Agréamaent for (he rocagnllion of enlibratlen corliflentos

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

IEC 62209-1, "Procedure to measure the Specific Absorption Rate (SAR) for hand-held
davicas used In close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
February 2005

Federal Communicalions Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Infermation for Evaluating Compliance of Mobile and
Portable Davices with FCC Limits for Human Exposure to Radiofraquency 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 detalls 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.

Fead 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.

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

SAR measured: SAR measured at the slaled antenna input powaer.

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

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

Caortilionle No: D1B0OV2-2d181_Jani2 Fage 2 of &
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Measurement Conditions

DASY ayatem conflguration, as far as not glvan on page 1.
DASY Verslon DASYS V52.8.0
Extrapolation Advanced Extrapolation
Phantoim Modular Flat Phantom
Distance Dipole Conter - T5L 10 mm with Spacer
Zoom Scan Resolution dx, dy, dz =5 mm
Fraquanay 1800 MHz & 1 MHz2
Head TSL parameters
The following parametors and calculations wars applied.
Temperature Parmiitivity Conductlvity
Nominal Head TSL parameters 22.0°C 40.0 1.40 mha/m
Measured Head TSL parameéters (22.0 £0.2) °C 39.728% 1.37 mho/m £ 8 %
Head TSL temperature change during test =0.5°C i
SAR result with Head TSL
SAR nveraged over 1 em” (1 g) of Head T5L Conditlon
SAHR measurad 250 mW input power 9.69mW /g

normalizad 1o 1W 39.2 mW /g = 17.0 % (k=2)

SAR for nominal Head TSL paramelors

SAR nvaraged over 10 em® (10 g) of Head TSL condition

SAR measured 260 mW input power 514mW/g

SAR for nominal Head TSL paramoters narmalized 1o 1W 20.7 mW /g % 16.5 % (k=2)
Body TSL parameters

Tha following parametars and calculations ware applied.
Tamparature Permittivity Conduetivity

Nominal Bocly TSL parameters 22.0°C 53.3 1.52 mho/m

Measured Body TSL paramoters (22.0£02)°C 53.0+6% 146 mho/m = 6 %

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

SAR avaraged over 1 em” (1 g) of Body TSL Conditlon

SAR measurad 260 mW Inpul powar .24 mW/ g

SAR far nominal Bady TSL paramaters normalizad to 1W 378 MW/ g=17.0 % (k=2)

SAR avaragad aver 10 em” (10 g) of Bady TSL condition

SAR measurad 250 mW Inpul powar 4.90mW /g

SAR for nominal Body TSL paramaters normalized to TW 19.9 MW /g = 16.5 % (k=2)

Cortificato No: D1800V2-2d181_Jan12
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Appendix
Antenna Parameters with Head TSL

A-164

Impadanca, transformad to feed point

48.8€1- 3.7 |2

Raturn Loss -28.1dB
Antenna Parameters with Body TSL

Impadanan, transformad (o feed point 452 Q-3.1 |2

Ralurn Loss - 24.5 dB
General Antenna Parameters and Design

Elgctrical Dalay (ona dirastion) 1.213 ns

Aftor long tarm use with 100W radiated power, anly a slight warming of the dipale near the feadpoint can be measurad.

The dipole s made of standard semirigid coaxial cable. Tha center conductor of the feeding line is directly connectad to the
second arm of the dipole. The antenna |s therefore short-circuited for DC-signals, On some of the dipoles, small end caps
are added to tha dipole arms In order to iImprove matching when loaded according to the position as explainod in the
"Measurament Condilions” paragraph, Tha SAR data ara not affected by this change, The overall dipole lengih Is still

according to the Standard.

Mo axcoesslve force must be appliad 1o the dipole arms, bacause they might band or the soldered connaclions near tha

feadpoint may ba damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufaclured on

May 08, 2011

Cortilicate No: D1800V2-2d191_Jani2
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DASYS5 Validation Report for Head TSL

Date; 05.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: D1B00V2 - SN: 2d 191

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/ANST C63.19-2007)

DASYS52 Conliguration;
e Probe: ESIDV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 30.12.2011
s Sensor-Surface: 3mm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.07.2011
+ Phantom: Flat Phantom 5.0 (front); Type: QDUOOPS0AA; Serial: 1001
«  DASYS2 52.R.0(692); SEMCAD X 14.6.4(4989)

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

Reference Value = 97.675 V/m; Power Drift = 0,04 dB

Peak SAR (extrapolated) = 17,1870

SAR(1 ) = 9.69 mW/g; SAR(10 g) = 5,14 mW/g

Maximum value of SAR (measured) = 12.049 mW/g

2,00
-7.20
10,00

1440

1000

0 dB = 12,050mW/g = 21.62 dB mW/g

Caorlilicala Na: D1800V2-2d181_Jani2 PagoSol B



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

Date: 04.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00VZ; Serial: DIS00V2 < SN: 24191

Communication System: CW; Frequency: 1800 MHz
Medium paramelers used: f = 1800 MHz; & = 1.46 mho/m; g, = 53; p = 1000 kgfm"'
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/JANSI C63.19-2007)
DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.74, 4,74, 4.74); Calibrated: 30.12.2011
« Sensor-Surface: 3mm (Mechanical Surface Detection)
= Electronics: DAE4 Sn601: Calibrated: 04,07,2011
+  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  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 = 93.486 V/m; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 16.3590

SAR(1 g) = 9.24 mW/g; SAR(10 g) = 4.9 mW/g

Maximum value of SAR (measured) = 11.705 mW/g

dir

S AT

.20

10,00

0dB = 11.710mW/g=21.37 dB mW/g

Corllicata No: D1800V2-2d191_Jani2 Paga 7 ol 8



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

FCD-1954, Rev.3

Dipole SN: 2d191
Date of last external calibration: 1/5/2012
External calibration performed by: SPEAG

1st Extension

2nd Extension

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

1/5/2012 1/8/2013 <date>
Return loss (dB): 3 2281 2288 - Accept
Verify < -20dB & within 20% of original
Impedance, Real (QQ): 48.8 572 i Accept
Verify within +/-5 Q of original
Impedance, Imaginary (Q2): 37 29 i Accept
Verify within +/-5 Q of original

Conclusion:

Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, 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: 1/5/2013
NEW DUE DATE: 1/5/2014

2 years from date of last external calibration

Authorized by:

Marge Kaunas

Second Extension Period:

Approved extension period:
Previous due date:

NEW DUE DATE:

3 years from date of last external calibration

Authorized by:

1Year
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Sohwaelzerischer Kalllsrlardionat
Servico sulaso d'é¢inlonnnge
Sorvizio svizzero di toratura
Swina Callbrallen Sorvice

Acereditation No.: SCS 108

Cortiflonts No: D1800V2-259 Oct11

|CALIBRATION CERTIFICATE

Objoct

Calibration procodura(s)

Callbration data:

Primary Stondards
Powor malar EPM- 4424

Powar sangar HP B401A
Aatlaranca 20 dB8 Allanuntar
Typo-N mismatch combinallon

D1800V2 - SN: 269

QA CAL-05.v8

Calibratlon procedure for dipole validation kits above 700 MHz

October 20, 2011

Calibration Equipment used (METE adlical for calibration)

lir. ==
GRATANO704
ug37202783

SN: 5088 (209)
SN: 6047.2 / Q6327

Rolorenco Probo ES3DV3 SN: 3205

DAE4 SH: 601

Sacondary Standards 0¥

Pawar aonsor HP B481A MY41002317

AF ganoraior RAS SMT-06 100006

Motwark Analyzor HP 07510 USa7I00565 54208
Mami

Callbratod by; Jolan Kasirail

Approvad by: Kaljn Pokovio

Cal Dat (Cortilicat No.)

This calibration corilicate documaents the tracaabilily 1o nalional standards, which roalizo tho phyaleal unila of mensuremonis (Sl1).
Thio measuromonia and the uncerninties with confidonco probability ara givan on tho following pagos and ara part ol the cerificata,

All ealibraiions hava boon conductad in iha clesed Inboratory lacility: environmaont lomporature (22 + 3)°C and humidity = 70%.

Sehadlod Callbration

08-0c1-11 (Mo, 217-01461)
05-061-11 (No. 217-01451)
20-Maor-11 (Mo, 217-013068)
20-Mar-11 (No, 217:01371)
20-Apr-11 (No. ES3.3205_Apri1)
Od-Jul-11 (Mo, DAE4-B801_Jul11)

Dl Doy jnhousd) o
18:0at-02 (in houso chock Oal-11)
0d-Aug-a8 {in housa chack Ocl-11)
18-0et-01 {in house check Oal=11)

Funetion
Laboratary Tachnlclan

Tochnlenl Managor

This ealibrailon geriifioate shall nok ba reprocuced except In il wilhoul vrilien approval of the 'sboratory.

Ogl-12
Oal-12
Apr-12
Apre12
Apr-12
Jul-12

Sehoduled Chack

In house choeck: Oel-13
In houso chack: Oot-13
In houso chook: Oct-12

Signatura

|

|saund: October 20, 2011

Coilificate No: D1800Y2-259_0ct!1
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Schwolzoriachor Kalibriordionat
Sarvico aulssa d'détalonnoge
Sarvizio svizzora dl taratira
Swias Callbration Sorvico
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Acaroditod by tho Swiss Acoradilation Sorvica (SAS) Accreditation No.; SCS 108
Tha Swiss Accraditation Sorvice (s ene of the signalories 1o the EA
Mulliintaral Agraomant for tha rocognition of ealibration 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) |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)",
Fabruary 2006

¢) Federal Communications Commission Office of Engineering & Technology (FCC OET),

“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequancy
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:

="

Caortilleate No: D1800V2-289 0Oet11 Page 2 of 8

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

Antenna Paramaters with TSL: The dipole is mounted with the spacer to position its feed
point exactly below the centar marking of the flat phantom saction, 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
maasurament at the SMA connecltor to the faad point. The Return Loss ensures low
reflected power, No uncertainty required,

Elactrical Dalay: Ona-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.

—_—



Measuremeant Conditions

DASY system configuration, as far as nof givan on page 1.

A-172

DASY Verslon DASYES V62.8.2
Extrapolation Advancad Exirapolation

Phantom Modular Flat Phantomn

Distance Dipole Centar - TSL 10 mm with Spacar

Zoom Scan Resolutlon dy, ey, dz = & mm

Fregquancy 1800 MHz + 1 MHz
Head TSL parameters

The following parametors and caloulations were appliod.
Tamparaiure Parmittivity Conductivity

Nominal Head TSL paramoters 22.0°C 40.0 1,480 mho/m

Measured Head TSL parameters {(22.0+02)°C B7+6% 1,38 mho/m + 68 %

Head TSL temperature change durlng test =0.5°'C
SAR result with Head TSL

SAR averaged over 1 em” (1 g) of Head TSL Condition

SAR measurad 250 mW Input powar 8.46 mW /g

SAR for nominal Head TSL paramotars

normalizad o 1W

38.1 mW /g £ 17.0 % (km2)

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

candition

SAR measurad

250 mW input powar

4.98 mW /g

SAR for nominal Head T5L paramaters

normalized to 1W

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

Body TSL parameters
The fellowing parameters and calculailons wera applied.
Temperature Permittivity Conductivity
MNaminal Bady TSL paramolors 220°C 53.3 1.62 mho/m
Measured Body TSL parameters (22.0£0.2)"C 54.4 £ 6% 1.52 mho/m « 6 %
Body TSL temporature chango during tast =0.5°C
SAR result with Body TSL
SAR averagad over 1em” (1 ¢) of Body TSL Conditlon
S5AR measurad 260 mW Input poweor ar2mW/g

SAR for nominal Body TSL paraméters

normalizad o 1TW

39.1 mW / g = 17.0 % (ke2)

SAR avaraged aver 10 em” (10 g) of Body TSL condition
SAR mensurad 250 mW Input power 614 mW /g
SAR far nominal Bady TSL paramelors narmalizad o 1W 20.6 mW / g = 16.5 % (k=2)

Gaortilicate No; D1800VZ-258_Ocli
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Appendix

Antenna Parameters with Head TSL
Impadance, translormad 1o fead point 48.141-57 Kk
Return Loss = 24,7 dA

Antenna Parameters with Body TSL

Impadance, transformad to feed point 4526 - 57 |0
Return Loss -22.14dB

General Antenna Parameters and Design

Elecirical Delay {one direction) 1.187 ns

Alter long lerm use with 100W radiated power, only a slight warming of the dipole near the feedpaint can bo maasured,

The dipole |s madeo of slandard samirigld coaxial cable, The centar conductor of the feading line Is directly connacted to the
second arm of the dipola. The antenna Is tharefore short-clreultad lor DC-signals.

Mo excessive force must be applied to the dipola arms, because thay might band or tha soldered conneclions near the
feadpoint may be damaged.

Additional EUT Data

Manufacturad by SPEAG
Manufacturad on Dacambar 23, 1999

Coilicate No: D1BOOY2-259_0ci11 Page4 ol 8
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DASYS5 Validation Report for Head TSL

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

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: = 1800 MHz; o = 1.38 mho/m; & = 39.7; p = 1000 kg!m"'
Phantom section: Flat Section

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

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 29.04.2011
«  Sensor=5urface: Imm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.07.2011
= Phantom: Flat Phantom 3.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2 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:
Meunsurement grid; dx=5mm, dy=5mm, dz=5mm

Reference Value = 96.773 V/m; Power Drift = 0.04 dB

Peak SAR (extrapolated) = 16.874 W/ikg

SAR(1 g) = 9.46 mW/g; SAR(10 g) = 4.98 mW/g

Maximum value of SAR (measured) = | 1.912 mW/g

in

.00
-1
-16.00

F%.00

0dB = 11.910mW/g

Certilicale No: D1800V2-250 Ol Page G of B



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

Date: 20.10.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800VZ; Serial: DIS00V2 - SN: 259

Communication System: CW; Frequency: 800 MHz

Medium parameters used: [ = 1800 MHz; o = 1.52 mho/m; ¢, = 54.4; p = 1000 kg/m’
Phantom section: Flal Section

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

DASYS52 Configuraiion:
* Probe: ES3DV3 - SN3205; ConvFi(4.74, 4,74, 4,74); 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: QDOO0PS0OAA; 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=3mm, dy=53mm, dz=5mm

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

Peak SAR (extrapolated) = 17.128 W/kg

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

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

-1#.00

1600

0dB = 12.320mW/g

Cortilicalo Mo: D1800V2-260_0at11 Paga 7ol 8



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

FCD-1954, Rev.2

Dipole SN: 259tr
Date of last external calibration: 10/20/2011
External calibration performed by: SPEAG

1st Extension

2nd Extension

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

10/20/2011 10/16/2012 <date>
Ret.urn loss (dB,): ) o -24.7 -26.6 - Accept
Verify < -20dB & within 20% of original
Impedance, Real (QQ): 49.1 493 i Accept
Verify within +/-5 Q of original
Impedance, Imaginary (Q2): 57 Dy i Accept
Verify within +/-5 Q 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: 10/20/2012
NEW DUE DATE: 10/20/2013

2 years from date of last external calibration

Authorized by:

Marge Kaunas

Second Extension Period:

Approved extension period:

Previous due date:

NEW DUE DATE:

3 years from date of last external calibration

Authorized by:

1Year
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zoughnusstrasse 43, 8004 Zurlah, Switzarland

s Schwaolzorincher Knlibrigrdionst
Borvico sulsse d'dlalannngo
Servizio svizzoro di toratura

s Swiae Calilsration Borvico

Accraditad by lhe Swiss Accraditation Sorvieo (SAS) Accraditation No.: SCS 108
The Swiss Aceradiintlon Sorvice Is one of the signatories o 1he EA

Mulliintaral Agroomant for the recognilion of eallbratlan cortificntos

ciient  Motorola MDb Cortitiente No; D2450V2-740_Feb12

CALIBRATION CERTIFICATE

Objoct D2450V2 - SN: 740

QA CAL-05.v8
Calibration procadure for dipole validation kits abova 700 Mz

Callbration procadura(s)
Callbration dota:

February 07, 2012

This calibralion ceriliicate doauments the iracoabllily io natlonal siandards, which realize tho phyalcal uniis of maasurements (S1).
Tha measuramanis and tho unceialnlias with canfidonca probabliity aro glvan on tha follewing pagaes and are part al tho cerdificata,

Callbration Equipment used (M&TE crlical for calibiration)

Al calibralions have baon eonductad in tho clasad Inboratory Iacility: environment tempernture (22 + 3)°C and humidity = 70%.

Primary Standards ow Cal Dnta (Cenificnio No.) Sahadulod E“"‘hm.““[‘.

Poviar mator EPM-4424A GBATAR0704 05-0cl-11 (Me. 217-014451) Qal-12

Powar sansor HP B4i1A usg72aa7aa 05:0ct=11 (No. 217:01451) Oat-12

Roleronco 20 dB Allanuntar SN; 5080 (20q) 28-Mar-11 (Mo, 217-013006) Apr-12

Typa-N mismatch comblnallan SN: 8047 2 / 08327 20-Mar-11 (No, 217-01371) Apr-12

Rafaranca Probe ESIDVA 8N; 3205 40-Dan-11 (No. ES3-3206_Doc11) Doc-12

DAEd SK; 601 Od-Juil-11 (Mo, DAE4-G01_Juli1) dul-iz

Secondary Standnards o Check Data {in house) o Sehadulod Chack

Powar ganeor HP B401A MY41002317 18:0ot-02 {in house chack Ool-11) In houso chock: Oet-13

AF genaialor RES SMT-00 160005 04-Aug-98 {in house chack Oct-11) in house cheak: Oat-13

Matwark Analyzer FHP B763E US37300685 54208 18:0ct:01 (In house chack Oot-11) in houso chack: Oct-12
Hamo Funotion Slgnatura

Callbratod by; Israo El-Naoi Laboratory Tachnlclan ( . Q

Mo Elas o
Approvad by: Kaljn Pokovie Tochnlcal Managor 'E_.

| D e
= ‘H::F oF .r"--*’? v

|ssund: Fabruary 7, 2012

This ealibralion orlificata shall not Lo rg:g[gsjycﬂd pEcapl n [UIIIHIW}J]_‘;’{!IIIM ’.".‘.F.'.'?."'ﬁl f:i!lthﬂ Inqurn{cgry.

Cortilicale No: D2450V2-740_Fab12 Pago 10l 8
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrosso 43, 8004 Zurlah, Swilzerland

Behwelzarisahor Kollbrlerdlenst
Sarvlce sulssa d'dtalennage
Sarvizie avizzaro dl iaratura
Swins Callbratlon Sorvice

Accradited by the Swiss Aceroditation Sorvice (SAS) Aceradiintion No.: SCS 108
Tho Swiss Accroditation Sarvieo is one of tha algnatorios to tho EA
Multlinteral Agraoment for the recognition of anlibration certificatos

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL/ NORM x v,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 Spacific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurement Techniques”, December 2003

b) IEC 62209-1, "Procedure to measura 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 Flelds; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure lo Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
e 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 below the center marking of the flat phantom section, with the arms oriented
parallel to the body axis.

= Fead Point Impedance and Relurn Loss: Thase parameters are measured with the dipole

positionad under the liquid filled phantomn, The impedance stated is transformed from the
measuremeant at the SMA connector to the fead point. The Return Loss ensures low
reflected powar. No uncertainty required.

s Electrical Delay: One-way delay baetwaen the SMA connector and the antenna feed point.
No uncertainty required,

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

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

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

Carliicata No: D2450V2-740_Fabi12 Page 2 of 8



Measurement Conditions

DASY ayatem configuration, as far as not

lven on page 1.

A-181

DASY Version DABYS V52.8.0

Extrapalation Advanced Exlrapolation

Phantom Modular Flat Phantcm

Distance Dipole Center - TSL 1Gmm wilh Spacer

Zoom Sonn Resolutlan dx, dy, dz = 5 mm

Fraguency 2450 MHz + 1 MHz
Head TSL parameters

Tha following paramaetars and caleulations wora appliod,
Temperatura Parmittivity Conductivity

Mominal Head TSL paramaotors 22.0°C 20.2 1.80 mho/m

Measured Head TSL paramalers (22.0£02)°C 3BO+£B8% 1.86 mho/m + 6 %

Head TSL temparature change durlng tost =0.6°C =
SAR result with Head TSL

SAR averaged over 1 am® (1 g) of Head TSL Condition

S5AR measurad 250 mW Input powar 138 mW /g

SAR for nominal Hend TSL paramotors normalizad to 1W 52,3 mW /g £ 17.0 % (k=2)

SAR nvaraged over 10 em” (10 g) of Head TSL candition

SAR moastirad 250 mW Input powar 615mW /g

SAR for nominal Head TSL paramotors normallzed to 1W 24.4 mW /g = 16.5 % (ks=2)
Body TSL parameters

Tha following parameters and calculations wera appllad.
Temperatura Parmittivity Conductivity

Nominal Body TSL parametera 22.0°C 527 1.85 mha/m

Measurad Body TSL parametars (220 £0.2)°C 523 16% 2.02 mho/m & G %

Body T5L temparature change during test =0.5°C
SAR result with Body TSL

SAR averaged over 1 em’ (1 g) of Body TSL Condition

S5AR moasurad 250 mW input powar 126mW/ig

SAR for nominal Body TSL paramotors

normalizod to 1W

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

SAR averaged over 10 cm” (10 g) of Bady TSL condition
SAR moenasured 260 mW Inpul powar 5BEmMW /g
SAR fof nominal Body TSL paramatars normallzad to 1W 23.2 mW /¢ = 16.5 % (k=2)

Corlificata No; D2450V2-740_Fab12

Pagndof 8
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Appendix

Antenna Parameters with Head TSL
Impodanco, transtarmad to feed point 220 +28]0
Hetum Loss -28.0 dB

Antenna Parameters with Body TSL

Impedance, ranafarmad to laad poln 49.5 (3 + 4.3 |k
Return Loas -27.24dB

General Antenna Parameters and Design

Electrleal Dalay (one direction) 1.160 ne

After long tarm use with 100W radialed powar, only a slight warming of the dipole near the leedpoint can be maasurad,

The dipole is made of standard semirgid coaxial cable, The conter conducior of the Teeding line |s direcily connected io the
sacond arm of the dipole. The antanna Is tharefore shor-clreuitad for DC-algnala. On some of tha dipoles, amall end caps
arg addad to the dipole arms In order to improve matehing when loaded according to the position as axplainod in the
"Measuramant Conditions” paragraph, The SAR dala ara not alfactad by this change, Tho avarall dipola length s st
agcording to the Standard,

Mo excassiva force musl be appliad to the dipole arms, because thay might bend or the soldared connaclions near the
faadpolnt may ba damaged.

Additional EUT Data

Manulactured by SPEAG
Manulaciurad on Soplamber 18, 2003

Carlilicato No: D2460V2-740_Fob12 Pagod ol B
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DASYS Validation Report for Head TSL

Date: 07.02.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 < SN: 740

Communication System: CW; Frequency: 2450 MHz

Medium parameters used: { = 2450 MHz; o = |.86 mho/m; ¢, = 38.9; p = 1000 kp./l’nJ
Phantom section: Flal Section

Measurement Standard: DASYS (IEEE/JIEC/ANS] C63.19-2007)

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(4.45, 445, 4.45), Calibrated: 30,12,201 ]
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronies: DAE4 Sn601; Calibrated: 04.07,201 |
+  Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA; Serial: 1001

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

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

Reference Value = 99,703 V/m; Power Drift = 0.06 dB

Peak SAR (extrapolated) = 27.7820

SAR(1 g) = 13.3 mW/g; SAR(10 g) = 6,15 mW/g

Maximum value of SAR (measured) = 17.052 mW/g

.00
14,40

<11,70

L
I

0dB = 17.050mW/g = 24.63 dB mW/g

24,00

Corlificate No: D2450V2-740_Fobi2 Page 5ol &
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Impedance Measurement Plot for Head TSL

¢ Feb 2042 Li107104
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DASYS Validation Report for Body TSL

Date: 07.02.2012
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 740

Communication System; CW,; Frequency: 2450 MHz

Medium parameters used: [ = 2450 MHz; o = 2,02 mho/m; &, = 52.3; p = 1000 kg/m’
Phantom section: Flal Section

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

DASYS52 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(4.26, 4.26, 4.26); Calibrated: 30.12.201 |
« Sensor-Surface: 3mm (Mechanical Surlface Delection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom; Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002

« 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 = 94.000 V/im; Power Drift = -0.00891 dB

Peak SAR (extrapolated) = 25,9080

SAR(I g) = 12.6 mW/g; SAR(10 g) = 5.85 mW/g

Maximum value of SAR (measured) = 16,621 mW/g

il
SER
of -9.00
4,40

-14,20

74,00

0dB = 16.620mW/g =24 41 dB mW/g

Cartilicale No: D2450V2-740 Fabi12 Paga 7 of B
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.3

Dipole SN: 740
Date of last external calibration: 2/7/2012
External calibration performed by: SPEAG

1st Extension

2nd Extension

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

2/7/2012 1/8/2013 <date>
Return loss (dB): 3 -28.9 273 - Accept
Verify < -20dB & within 20% of original
Impedance, Real ((2): 52.2 54.4 - Accept
Verify within +/-5 Q of original
Impedance, Imaginary (Q2): 29 101 i Accept
Verify within +/-5 Q of original

Conclusion:

Based on the requirements of KDB 865664 D01 SAR Measurement Requirements for 100MHz to 6GHz, 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: 2/7/2013
NEW DUE DATE: 2/7/2014

2 years from date of last external calibration

Authorized by:

Marge Kaunas

Second Extension Period:

Approved extension period:

Previous due date:

NEW DUE DATE:

3 years from date of last external calibration

Authorized by:

1Year
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Calibration Laboratory of __‘:q“"w"a, g Schwalzerlscher Kalibrlerdienst

Schmid & Partner i “‘":—""EE @ Sarvieo sulsse ddulonnage
Engmggﬂng AG i@ﬂ 2 Borvizlo svizzero di taralura

Zoughnusstrasse 43, 8004 Zurleh, Swilzerland % F S swisa Callbratlon Service

eyl

Accroditad by tha Swiss Accreditation Sorvice (SA8) Accreditailon No.: SCS 108
The Swiss Accradiiation Service (s ane of the signataries o the EA
Multlintaral Agreament lor the racognition of ealibration cerlificates

client  Motorola MDb | cortifients No: D5GHzV2-1088_May11
|CALIBRATION CERTIFICATE ' |
Objoct D5GHzV2 - SN: 1088
Calibration procedura(s) QA CAL-22.v1

Calibration procedure for dipole validation kits between 3-6 GHz

Calibraticn dnte: May 20, 2011

Thia ealibralion corlifiento documaenia tho tracoability 1o national atandards, which roalizo tha phyaical unie of measuramants (S1),
Tho mensuromonts and the uncartaintios with confidenca probabllity aro glvan on tho following pagas and ara par of tha carificato.

All calibrations have beon conductad in tho cloasd Inboratery lacilily; environmaent lemparaiuie (22 4 3)"C and humidity = 70%,

Calibration Equipmant uaad (METE efilical for ealibration)

| Peimary Standards _|io# Cal Date (Ceriificato No.) Sehadulod Callbralion
Powar mator EPM-4424A GRAT400704 06-0at-10 {Mo. 217-01266) Oal-11

Fowar sansor HP B4681A US37202783 08-0c1-10 (Mo, 217-01268) Oet-11

Roforance 20 dB Altonuator Sn: GOAG (20q) 2i:Muor11 {No. 217.01368) Apr-12

Typo-N miasmatch combinotion SN 60472 / 06327 28-Mar-11 {No. 217-01371) Apr-12

Ralerancs Proba EX30V4 SN: 3503 OdMnr-11 (No, EX3-3503_Mari1) Mar-12

DAE4 SM: G601 10-Jun-10 (No. DAE4-601_Jun10) Jun-11

Sacondary Standards o Chaok Dato {(in housa) ‘Sohaduled Chock Il
Powor sanaor HP 84B1A MY410D02317 18:0¢1-02 {In houso chock Oat-09) In hausn chook; Oot-11
FF gonaratar RAS SMT-00 100005 A-Aug-98 {in houso chock Oot-080) In houso check: Det-11
Nolwark Annlyzer HP 8763E LUS37300585 542068 18-0ct-01 (in houso chock QOet-10) In houss chagk; Oct-11

i
Namo Funeiioen 8ig

Calibratod by: | Clavdle Loublaf Labaratory Taahnlelan

Appravad by: IKalja Pokovie Tachnical Maugar e =
Py —a

Issund; May 24, 2011

.II.“.? I!I:&'NDI'I!"'NCII‘I ppr;ll@m ﬂl'llﬂll nat .h.b iﬂﬂfﬂdllﬁﬂﬂﬂnﬂﬁ@_ |_h_fu|| without writlen approval of the laboratary.,

Carllficate No: D5GHzV2-1088 May11 Paga 1 of 13
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A-189

Schwelzarischer Kallbirlerdionat

£

Schmid & Partner i% Sorvice sulsse d'dlalonnage
Engineering AG b Servizlo svizzero di taratura
Zoughnuastraase 43, 8004 Zurloh, Switzeriand '*‘-.-;::.a?“ ‘;.3' Swlne Callbration Sorvice
il
Acoradited by the Swisa Acoreditalion Servico (SAS) Accreditatlon Ho.: SCS 108

The Swise Accrediiatian Service la ane of the algnatories to the EA
Muitlinteral Agreament for tho recognition of ealibration certificales

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
IN/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 Proceduras”; Part 2: “Procedura to
determine tha 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 Davices 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:

Measurement Conditions: Further details are avallable 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 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
reflacted powar. No uncertainty required,

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

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

Corlificato No; DEGHzV2-1088_May11 Pago 2 of 13



Measurement Conditions

DASY systemn configuration, as far as nol glvan on page 1.

A-190

DASY Varsion DASYS VB2,6.2
Extrapolatlen Advanced Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center = TSL 10 mm with Spacar
Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolution dx, dy = 4.0 mm, dz = 1.4 mm
s
Head TSL parameters at 5200 MHz
Tha following parameters and calculations were applied.
Tamperature Pormittivity Canductivity
Nominal Head TSL parameters 220°C 36.0 4,66 mho/m
Mensurad Hond TSL paramotors (22.0:0.2) "C 36.3+6% 4,54 mho/m £ 8 %
Head TSL temperature durlng test (22.0£0.2) "C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Head TSL condition
SAR measurad 100 mW Inpul powear BO1mW/g
SAR normalizad normalized to 1W 801 mW /g
SAR for nominal Haad TSL parameters normalizad to 1W 80.2 mW /g =19.9 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL aondilion
SAR measurad 100 mW input powar 220mW/g
SAH normalizad normalized 1o 1W 228mW/qg
SAR for nominal Head TSL parameters normalized 1o 1W 229 mW/ g+ 19.5 % (ke2)

Cortificata No: D5GHzV2-1088_May 11

Page 3 ol 13




Head TSL parameters at 5800 MHz

The following paramatars and calculations werae applied,

A-191

Temperature Parmlitivity Conductivity

Nominal Head TSL parameters 220°C 353 6.27 mho/m
Measured Head TSL parameters (220 £0.2)°C A53+6% E.id mho/m+ 6%
Head TSL temparature durlng test (220+02)°C

SAR result with Head TSL at 5800 MHz
SAR averaged over 1 cm’ (1 g) of Head TSL condilion
SAR mansurad 100 mW Input powar 701 mW /g
SAR narmalized narmalized 1o 1W 791 mW /g

SAR for nominal Head TSL paramatars

normalized o 1W

70.0 MW / g & 19.9 % (k=2)

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

SAR measurad 100 mW Input powar 223 mW /g

SAR normalizad narmalized to 1W 23mW/g

SAR for nominal Haad TSL paramelars narmalizad o 1W 223 MW/ g = 19.5 % (k=2)

— —

Carlificato No: D5GHzV2-1088_May11
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Body TSL parameters at 5200 MHz

The following paramelers and aaleulalions wore appliad,

A-192

Tamperature Parmittivity Conductlvity

Nominal Body TSL paramoters 22.0°C 49.0 5,30 mho/m

Measured Body TSL paramaotors (22.0x0.2) °C 48846 % 5.40 mho/m « 6 %

Bady 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 measurad 100 mW Inpul powar 7.66 MW /g

SAR normalizad normalized to 1W T56mW/g

SAR for nominal Body TSL paramelers narmalized to 1W 7665 MW/ g =19.9 % (ke2)

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

SAR measurad 100 mW inpul powar 212mW/g

SAR normalizod normalized to 1W 21.2mW /g

SAR lor neminal Body TSL paramelers

normalized to 1TW

21.2mW/ g +19.6 % (ke2)

Body TSL parameters at 5800 MHz

The following paramatars and caloulations wara applied,

Temparatura Parmittivity Conductivity

Nominal Bady TSL paramaters 220"C 48.2 6,00 mho/m

Maasured Body TSL paramaetars (22.0x02)°C 476x6% 6.21 mho/m £ 8 %

Body TSL temparature during test (22.0+0.2)°C - wees
SAR result with Body TSL at 5800 MHz

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

SAR measurad 100 mW Input powar 7.5 mW /g

SAR nofmalizad normalized 1o 1W B.EMW /g

SAR for nominal Body TSL paramaters normallzad to 1W 75.4 mW /g = 19.9 % (k=2)

SAR avaraged over 10 em” (10 g) of Body TSL condition

SAR measurad 100 mW Input power 200mW/g

SAR normalized normalized to 1W 209mW /g

SAR for nominal Body TSL paramalers narmalized 1o 1\W 209 MW/ g = 19.5 % (ke=2)

Ceordificate No: DEGHzV2-1088 Mayii
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impadance, transformad to laed palnt 5080 -9.6|0

Raturn Loss 20.4 B

Antenna Parameters with Head TSL at 5800 MHz

Impedance, transformad to foad paoint 5480-27|02

Raturn Loss -25.4 dB

Antenna Parameters with Body TSL at 5200 MHz

Impadanca, ransformad 1o fead point 5156 -825

Return Loas 21.7dB

Antenna Parameters with Body TSL at 5800 MHz

impedanca, transformed to feed polnt BEA0-15)0

Aelurn Loss -24.3dB

Corlficale No; DEGHzV2-1088_Mayii Pago Gol 13
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General Antenna Parameters and Design

Elecirical Dalay {one direction) 1.206 ns

Adter long tarm use wilh 40 W radiated power, only a slight warming of the dipale near the leadpoint can be measured.

The dipola Is made of standard semirgld coaxinl cable, The conter conductar of tha faading line s direclly connacted lo
the sacond arm of tho dipole. The antenna is theralore short-circuitad for DC-sighals.

Mo axcasalve force muat be appliad 1o the dipole arms, bacauaa they might band or the solderad connections near the
feedpoint may be damagad,

Additional EUT Data

Manulactured by SFEAG

Manufacturad on Dacembar 21, 2000

Corificale No: DEGHzV2-1088_Mayii Pago 7 of 13
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DASYS5 Validation Report for Head TSL
Date: 19.05.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1088

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

Medium parameters used: = 5200 MHz; a = 4.54 mho/m; g, = 36.3; p = 1000 I-:g,fmﬁ ;
Medium parameters used: [ = 5800 MHz; o = 5,14 mho/m; & = 35.3; p = 1000 kg/m’
Phantom section: Flat Section

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

«  Probe: EX3DV4 - SN3503; ConvF(5.41, 541, 5.41), ConvF(4.81, 4.81, 4.81); Calibrated:
04.03.2011

« Sensor-Surface: L. 4mm (Mechanical Surface Detection)

« Electronics: DAL4 Sn601; Calibrated: 10.06.2010

« Phantom: Flat Phantom 5.0 (front); Type: QDODOPSOAA: Serial: 1001
«  Measurement SW: DASYS2, V52.6.2 Build (424)

+ Postprocessing SW: SEMCAD X, VI4.4.4 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=dmm, dz=1.4mm

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

Peak SAR (extrapolated) = 29.625 W/kg

SAR(] g) = 8.001 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, =5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Mcasurement grid: dx=dmm, dy=4dmm, dz=1.4mm

Reference Value = 61.692 V/m; Power Drifl = 0.05 dB

Peak SAR (extrapolated) = 33.004 Wikg

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

Maximum value of SAR (measured) = 18,971 mW/g

Carliflcato No: DEGHzV2-10B8_May11 Page 8 of 13
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-20.00
-30.00

-A0.00

-50.00

{dB = 18.970mW/g
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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 5GHz; Type: DSGHz; Serial: DSGHzV2 - SN: 1088

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

Medium parameters used: { = 5200 MHz; a = 5.4 mho/m; ¢, = 48.8; p = 1000 kg/m"
Medium parameters used: f = 5800 MHz; o = 6.21 mho/m; & = 47.6; p = 1000 kg/m’

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

DASYS Configuration:

s Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91), ConvF(4.38, 4.38, 4.38); Calibrated:
04,03,2011

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

« Electronics: DAE4 Sn601; Calibrated: 10.06.2010

« Phantom: Flal Phantom 5.0 (back); Type: QDOOOPSOAA; Serial: 1002
¢«  Mensuremenl SW: DASYS2, V52.6.2 Build (424)

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

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1L4mm (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 (extapolated) = 29.266 W/ikg

SAR(] 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, =5800 MHz/Zoom Scan,
dist=1L4mm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1.4mm

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

Peak SAR (extrapolated) = 34,817 Wikg

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

Maximum value of SAR (measured) = 18.476 mW/g

Corilicata No: DEGH:V2-1088_May11 Pnga 11 0f 13
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== -10.00

< -20.00

-30.00
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.2

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

5/20/2011 3/22/2012 <date>
Return loss (dB): 3 204 203 . Accept
Verify < -20dB & within 20% of original
Impedance, Real (QQ): 50.8 551 i Accept
Verify within +/-5 Q of original
Impedance, Imaginary (Q2): 9.6 85 i Accept
Verify within +/-5 Q 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: 5/20/2012
NEW DUE DATE: 5/20/2013

2 years from date of last external calibration

Authorized by:

Marge Kaunas

Second Extension Period:

Approved extension period:
Previous due date:

NEW DUE DATE:

3 years from date of last external calibration

Authorized by:

1Year
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MOTOROLA MOBILITY, LLC Portable Cellular Phone SAR Test Report Number: 25402-1F FCC ID: 25402-1F

END OF REPORT

Exhibit 11





