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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

Corlilicale No: D2450V2-766_Jul11 Paga5SolB



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

—_—

Cortllicate No; D2450V2-766_Jul11 Fage 7 of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughauasiraaae 43, 8004 Zurich, Switzerland

Accrodiled by the Swiss Accreditation Service (SAS)
The Swise Accreditation Service |8 ane of the signatories to the EA
Multilateral Agreamant for 1lie recognition of callbration certificates

cllent  Motorola MDb

Sehwaolzoriseher Knllbriordionst
Servico sulase d'atalannage
Servizlo avizzero di laratura
Swiss Callbratlon Sorvicoe

Accroditailon No.: SCS 108

Corlificate No: D2450V2-740_Mar11

CALIBRATION CERTIFICATE

Ohjact

Callbration procadurais)

Calibration date:

D2460V2 - SN: 740

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011

Callbration Equipman usad (M&TE eritical for calibration)

This calibraflon corificnta documanta the Imeoabllity to national standards, which realizo tho physical units of measuramants {(S1).
Tha measurmmanta and the unceralnliaa with conlidance probablity aro glven on ho fallowing pages and are part of tho corlificata,

All ealibrations havo boon conduciad In tho ¢losod Iabaratory tacllity, anviranmant tamparatura (22 « 3)°C and humildity < 70%.

Thia calibration carificata shall not be reproduced excopl in full withoul writton m:gprnml of tha |HD‘JI’MO{Y.

| Primary Standards |10 Cal Date (Cortilicate MNa.) Schoduled Calibration

Powor molor EFM-4424 GB37480704 06:0cl-10 (Mo, 217-01266) Qot-11

Powar sensor HF B481A US37202783 08:Qci-10 (M, 217-01266) Det=11

Rafarance 20 4B Allonuator SN 5086 (20g) 30-Mar-10 (Mo, 217-01158) rAnr-11

Typo-N mismaich combination SN: 6047.2 7 08327 30-Mar-10 (Mo, 217-01162) Mar-11

Refarence Probe ES30VI SM: 3208 30-Apr-10 (Mo, ES3-3206_Aprio) Apr-11

DAEd SM: 601 10-Jun-10 {No. DAE4-801_Jun10) Jun-11

Sucondary Standards o Check Date (in house) Schadulad Chack

Powor sonsor HF 8481A MY¥41002317 18-0c1-02 (in housa chock Ocl-00) In heuao chack: Qot-11

RF generalor R&S SMT-06 100005 4-Aug-99 (in housoe chack Ocl-09) In heuae chock: Oct-11

Notwork Analysor HP D763E USA7390886 54206  18-0ct-01 {in house ehock Oct-10) In heuse chack: Oct-11
Hama Function Signatura

Callbratod by: Claudio Loubler Laboratory Tachniclan u k)L

Appravad by Kalja Pokavie Tachnlcal Manager

|saued: March 21, 2011

Corilicata No; D2450V2-740_Mar11

Page 1of 9



Calibration Laboratory of ﬁw@

Schwaolzarlachor Kanllbriordlanst

Schmid & Parner i’iﬁ‘ Sorvico sulsse d'dinlonnage
Engineering AG e Servizio avizzere <l taratura
Zoughaussirnsse 43, 8004 Zurleh, Switzerland e rﬂ?—:i“-\‘;e Syias Calibration Sarvica
LT T
Accraditod by Ihe Swisa Accroditalion Sorvlco (SAS) Accraditation No.: SCS 108

Tho Swiss Accraditation Sorvien Is ano of tho signatorios ta the EA
Multilateral Agraemant for the recognition of callbration cerlilicates

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 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 Exposure to Radiofrequancy
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Partable 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:

Measurament 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 criented
parallel to the body axis.

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

Electrical Delay: One-way delay betwean the SMA connector and the antenna 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
connactar,

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

Carlificala Mo: D2450V2-740_Marii Paga 2 ol B



Measurement Conditions

DASY aystem conllguration, as lar as not glven on page 1.
DASY Version DASYS V52.6.2
Extrapolation Advanced Extrapalation
Phantem Modular Flat Phantom V5.0
Distance Dipole Canter - TSL 10 mm wilh Spacar
Zoom Scan Resolution dx, dy, dz =5 mm
Fragquancy 2450 MHz = 1 MHz
Head TSL parameters
Tha following parameters and calculations ware applled.
Temperatura Farmittivity Conductivity
Nominal Head TSL parametoers 22.0°C 39.2 1.B0 mhe/m
Maasurad Head TSL parameters (22.0 +0.2)"C 387 + 6% 172 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 T5L Condition
SAR measurad 250 mW Input powar 132mW /g
SAR normalized normalized to 1W 528mW/g
SAR for nominal Head TSL parameters normalized to 1W 53.8 mW /g £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW Input power BIGmMW /g
SAR narmalized normalized to 1W 246mW /g
SAR for nominal Head TSL parameters normalizad to 1W 24.8 mW /g = 16.5 % (k=2)

Coriflcate No: D2450V2-740_Mari

Page 3 of 8




Body TSL parameters

Tha following parameters and calculations were applied.

Tempaerature Parmiitivity Conductivity

Nominal Body TSL parameters 220°C 52.7 1.85 mho/m
Measured Body TSL paramoters (22.0x0.2) °C 61.5+6% 1.92 mho/m + @ %
Body TSL temperature during test (22.0+02)°C s

SAR result with Body TSL
SAR averaged over 1 cm” (1 g) of Body TSL Condilion
SAR measured 250 mW Input power 128mW/g
SAR normalized normalizad to 1W Bl.2mW/g

SAR for nominal Body TSL parametars

normalizad to 1W

51.3mW/ g 2 17.0 % (k=2)

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

SAR measured 260 mW input power 586mW /g

SAR normalized normalized to 1W 285mW/g

SAR for nominal Body TSL paramatera normalized 1o 1W 23.5 mW / g = 16.5 % (k=2)

Cartllicata Noa: D2450V2-740 Mari 1

Page 4 af 9




Appendix
Antenna Parameters with Head TSL

Impadance, tranaformed to feed point B330+26)0
Rolurn Loss -27.7 dB

Antenna Parameters with Body TSL

impedanca, iransformead 1o fead palnt 4890 +53Q
Return Loss -26.3dB

General Antenna Parameters and Design

Elactrical Delay (one direction) 1,164 ns

Altar long term use with 100W radialed power, only a slight warming of the dipole near the faedpoint can ba maasurad,

The dipole ls made of standard semirlgld coaxlal cable. The center conductor of the faeding line Is directly connectad 1o the
second arm of the dipole, Tha antenna is therefore short-clrculted for DC-signals.

Mo excesslva force musl be applied to the dipole arms, becauga they might bend or the solderad connections naar the
leadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Saptembar 18, 2003

Ceificate No: D2450V2-740_Mar11 Page 5 of 9



DASYS5 Validation Report for Head TSL

Date/Time: 17.03.2011 12:12:34
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:740

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

Medium: HSL. U12 BB

Medium parameters used: = 2450 MHz; ¢ = 1.72 mho/m; g, = 38.7; p = 1000 kg/m®
Phantom scction: Flat Section

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

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
«  Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0AA; Serial: 1001
«  Measurement SW; DASYS52, V52,6.2 Build (424)
s Postprocessing SW: SEMCAD X, VI14.4.4 Build (2829)

Head/d=10mm, Pin=250 m'W, dist=3.0mm (ES-Probe)/Zoom Scan (7x7x7) (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=5mm, dz=5mm

Reference Value = 100.2 V/m; Power Drift = 0.08 dB

Peak SAR (extrapolated) = 26.990 W/kg

SAR(1 g) = 13.2 mW/g; SAR(10 g) = 6.16 mW/g

Maximum value of SAR (measured) = 17.012 mW/g

—|-4.44

. -z
S ER]
17.74

22.10

0dB = 17.010mW/g

Corlilicale No: D2450V2-740_Mari1 Page G ol O



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

Date/Time: 17.03.2011 14:38:41
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN:740

Communication System: CW; Frequency: 2450 MHz; Duty Cycle: 1:1
Medium; MSL. UI12 BB
Medium parameters used: f = 2450 MHz; o = 1.92 mho/m; g, = 51.5; p= 1000 kpjm"

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

DASYS Configuration:
+«  Probe: ES3DV3 - SN3205; ConvF(4.31, 4.31,4.31); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« [Llectronies: DAE4 Sn601; Calibrated: 10,06.2010
«  Phantom: Flat Phantom 5.0 (back); Type: QDO0OPSOAA; Serial: 1002
= Measurement SW: DASYS52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 96.402 V/m; Power Drift = -0.02 dB

Peak SAR (extrapolated) = 27.038 W/kg

SAR(1 g) = 128 mW/g; SAR(10 g) = 5.88 mW/g

Maximum value of SAR (measured) = 16.855 mW/g

=436

0.2

4301

17.48

21,82

0dB = 16.850mW/g

Caortilicata Mo: D2450V2-740_Mari1 Paga B ol §



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of ﬁ&wﬁ

5 Sehwaolzerlacher Kallbrlerdlonst

Schmid & Partner St c Service sulsse d'élalonnage
Engineering AG Ry Sorvizio svizzero di taratura
Zoughnusstrasse 43, 8004 Zurlch, Switzerland ﬁ;ﬁ,f‘ﬁ,ﬂ;@" S  swisa Calibratlon Service
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CALIBRATION CERTIFICATE

Objact D1800V2 - SN: 271

Corliflcato No: D1800V2-271_Marii

AT [V

Calibration procodura(s)

Callbration dalo;

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 08, 2011

Galibration Equipmant usod (MATE crifizal for ¢alibratian)

This calibration ceriificate shall not be roproduced axcopl In full without willten approval of the laboratory.

This calibration corllicata dosumonts tho tracoabliity to nallonal standards, which renliza tha physloal units of measuramants (S1),
The measuremanis and the uncaralnties with confidenca probabllity are glvan on tha lollowing pagos and are parl of the corilicate.

All calibrations hnve boen gonduatad In the closed Inboralory facility: anvirenmant tamparature (22 4 3)°C and humidity = 70%,

_Frimary Standards o Cal Data (Corlilicate No.) Sehadulod Calibralion

Pawar malor EPM-4424, GHIT480704 06-0at=10 (Nn, 217-01264) Oal=11

Powar sanaor HP B4814 Usazanazaa 06-Qal-10 (Mo, 217-01268) Qa1

Ralorenco 20 dB Allonuntar SH: K0HE (209) a0-Mar-10 (Mo, 217-01158) Mar<11

Type-H mismalch combinalion SK: 50472 / 06327 3n-Mar-10 (Mo, 217-01162) Mar-11

Ratarance Proba ES3DVA SN: 3205 30-Apr-10 (No, ES3-3205_Aprio) Apr-11

DAEA SM: 61 10-Jun-10 (Mo, DAE4-601_Juni) Jun-11

Sacondary Standarda i Check Date (in housa) Schaduled Chack

Powor sanaor HP 84814 MY41092217 1800102 (In housa chack Oct-08) Ir housae chack; Oet11

RF ganaralor R&S SMT-06 100005 A-ALG-99 {In hougo chack Ocl-09) In houso chock: Ogt-11

Notwark Analyzor HP B753E LUS37300585 542008 18-Qel-01 (in house eheck Oet-10) In houso chock: Oet-11
Mama Funclian Signatura

Calibralod by Dimea lllay Lnbomlo:y Tachnlclan Mf) |'m

Approvad by Kalja Pokovio Taechnical Managor

ﬁﬁféﬁ‘iﬁf—'

Issuad; March 9, 2011
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Calibration Laboratory of
schmid & Partner
Engineering AG

Zoughnussirnaso 43, 8004 Zurich, Swilzerlane

Schwelzerischer Kallbriardiensi
Sorvico sulase d'l.'ﬂﬂh:.'lhr‘llgl‘l
Sarvizlo svizzero di taratura
Swiss Callbration Sorvice

Accraditod by iho Swiaa Acereditalion Sorvico (BAS) Aceradllalion No.: SCS 108
The Swias Accroditalien Sorvico is ano of tho alnnnlurlan ta the EA
Miiltilataral ﬁﬂl‘“lhil'lt for the recognition of eallbralion certificates

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,z
N/A not applicable or nol 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: Measurement Techniques”, Decembar 2003

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

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

Additional Documentation:

d)

DASY4/5 Systam Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

Eleclrical 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
cannector.

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

Cartilicata Ne: D1800V2-271_Mar11 Paga2al g



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

DASY Varsion DASYS V52.6.2
Extrapolation Advancad Exirapolation

Phantom Modular Flat Phantom V5.0

Distance Dipole Center - TSL 10 mm with Spacer
Zoom Scan Resolutlon dy, dy, dz =5 mm

Frequency 1800 MHz £ 1 MHz

Head TSL parameters
Tha fOIIthir'lﬂ Enmmmam and calculations wara agpued.
Temparatura Parmittivity Conductivity
Nominal Head TSL paramaters 22.0°%C 40.0 1.40 mho/m
Meansured Head TSL paramaters (22.0£0.2)°C 304+6% 1.35 mha/m + 8 %
Hend TSL temperature durlng test (21.0=02)°C
SAR result with Head TSL

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

SAR maasurod 250 mW inpul powar 941 mW /g

SAR normalized normallzed to 1W GFEmW /g

SAR for nominal Head TSL parameters normalized to 1W 38.5 MW /g = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g} of Hend TSL condition

SAR measurad 250 mW Inpul powar 496 mW /g
SAR normallzed normalized o 1W 18EmW/g
SAR for nominal Head TSL parameters narmalized o 1W 20,0 MW /g = 16.5 % (k=2)

Certificate Na: D1B00V2-271_Mar11
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Body TSL parameters

The following parameters and calculations were applied.

Temperatura Parmittivity Conductivity
Neminal Body TSL parameters 22.0°C 53.3 1.52 mho/m
Measurad Body TSL paramaters (22.0+0.2)°C 522+6% 1.45 mho/m + 6 %
Body TSL temperature during test (21.0£0.2)"C s+

SAR result with Body TSL

SAR averaged over 1 em® (1 g) of Body TSL Condiflon

SAR measured 260 mW input powar 9.2 mW /g

SAR normalized normalized to 1W a7.omw/ig

SAR for nominal Body TSL parameters normalized to 1W FTOmW /g = 17.0 % (k=2)
SAR averaged over 10 em’ (10 g) of Body TSL conditlon

SAR moeasured 260 mW Input powar 494 mW /g

SAR normalized normalizad to 1W 19.8mW/lg

SAR for nominal Body TSL paramaters normalized to 1W 20.0 mW / g + 16.5 % (k=2)

Carlilicale No: D1800V2-271_Mar11
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Appendix
Antenna Parameters with Head TSL

Impadance, translormed to fead point 1.7 +42|0
Return Loss -27.1d8

Antenna Parameters with Body TSL

Impedance, transformad to foed point 472+ 300
RAeturn Loss - 26.1 dB

General Antenna Parameters and Design

Elactrical Dalay {one diraction) 1.198 ns

After long term use with 100W radlaled powar, only a slight warming of the dipola near the feadpelnt can ba measurad.

The dipela I made of standard samirigld coaxial cable, The cenlar conductor ol the leading line s direclly connactad to tha
second arm of the dipole. The antenna is tharefore short-circuiled for DC-signals,

No exceasive lorce must be applied to the dipale arms, because they might bend or the soldered connections near the
feadpaint may ba damagad.

Design Modification by End User
The dipale has boan modified with Tellon Rings (TR) placad within Identified markings close to the and of each dipale arm,
Calibration has baan parformad with TR attached to the dipola,

Additional EUT Data

Manufactured by SPEAG
Manuifaclured on Augusl 21, 2000

Corlificate No: D1800YV2-271_Mar11 Page 5ol 8



DASYS5 Validation Report for Head TSL

Date/Time: 07,03,2011 12:42:07
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIB00VZ; Serial: DIS00VZ - SN:271

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL. U12 BB

Medium parameters used: = 1800 MHz; o = 1.34 mho/m; &, = 39.5; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standaid; DASYS (IEEE/TEC/ANSI C63.19-2007)

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010
s Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
s+  Measurement SW: DASYS52, V52.6.2 Build (424)

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

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

Reference Value = 96,375 V/m; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17.081 W/kg

SAR(I g) = 9.41 mW/g; SAR(10 g) = 4.96 mW/g

Maximum value of SAR (measured) = 11.630 mW/g

-1.20
-io.nn
1440

0dB = 11.630mW/g

Contificate No: D1800V2-271_Mar11 Pago G of 9




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

Date/Time: 08.03.2011 12:23:29

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: D1800V2; Serial: D100V - SN:271

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium: MSL. U112 BB

Medium parameters used: £ = 1800 MHz; o = 1.45 mho/m; &, = 52.4; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Configuration:

Probe: ES3DV3 - SN3205; ConvF(4.74, 4,74, 4,74); Calibrated: 30.04,2010
Sensor=-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 10.06.2010

Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002
Measurement SW: DASYS52, V52.6.2 Build (424)

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

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

Reference Value = 94,157 V/m; Power Drift = -0.01 dB

Penk SAR (extrapolated) = 15.852 Wikg

SAR(] g) = 9.25 mW/g; SAR(10 g) = 4.94 mW/g

Maximum value of SAR (measured) = 11.632 mW/g

1e0

4,20

10,00

RERH

0dB = 11.630mW/g

Corilicate No; D1800V2-271_Marii Page 68 of &



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughausstrasse 43, 8004 Zurlch, Switzorinnd

Aceraditad by tho Swiss Acaradilation Sarvice (SAS)

Tha Swiss Accraditation Service Is one of the signatorios to tho EA
fultllataral Agreement for tho recognitian of callbration cerlificnies

Clignt Motorola MDb

Sohwalzarlachor Knlibrierdlanst
Sorvice sulsse d'dinlonnage
Sorvizlo avizzoro dl laratura
Swiss Callbration Sorvice

Accraditation No.: SCS 108

Cerlliieate No: D1800V2-259_Mar11

Objoat

Callbration procodura(s)

Calibration data;

D1800V2 - SN: 259

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011

Caolibration Equipmant used (MA&TE critical for aallbration)

Cal Dato (Cortilicato No.)

Faforance 20 d0 Allanualor
Type- mismatsh combinalion
Rafarance Proboe ES30DVA

Primary Standards e
Powar molar EPM-442A GRA7400704
Povir sonsor HP 04014 USay202703

SN: 5086 (209)
SN: 5047.2 / 06327
SN: 3205

DAE4 EN: 401

Sagondary Standards 10 # -

Power sansor HP BaB1A MYd41082317

AF goneralor A&S SMT-06 100005

Matwaork Analyzar HP 8753E USarannsas 84200
MNama

Calibratad by: Claudlo Loublor

Approvad by Kalja Pokavic

CALIBRATION CERTIFICATE |

This calibralion cartlificato decumaents the fraceabllity to national standards, which realize the phyalcal units of measuraments {S1).
Tho measuramants and the uncartaintias with confidence prababliity am glven on the fallewing pagos and ar part of the cartificats.

All calibrations have boon conductad In the clesad laboralory facllity. enviranmant lamporature (22 + 3)°C and humidily = 70%.

Schaduled Callbration

06-Ocl-10 (No. 217-01266)
06-0cl-10 (Mo. 217-01206)
d0-Mar-10 (Mo, 217-01168)
a0-Mar-10 (No. 217.01162)
a0-Apr-10 (No, ES3.3205_Apr10)
10-dun=10 (Mo, DAB4-801_Jun10)

Chock Oate (Inhouse)

18-0at-02 (in house chack DGI:CIQ}

A-Aug-89 {In housa chook Cot-08)
18:001-01 (in houso cheok Gal-10)

Funeiian
Labaratory Technlclan

Technlcal Managor

| This calibration cortificato shall not ba rapradused excepl in lull withoul wittan approval of the labormtory.

Qet-11
Oel-11
Mar-11
War-11
Apr-11
Jun-11

Schadulad Chack
In house chack: Ocl-11

I house chack: Ocl-11
In housa chack: Cal=11

lsaund; March 10, 2011

Cortilicata No; D1800V2-258 Mar11
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Calibration Laboratory of ifw}h §  Schwaizerischer Kallbriordionst
Schmid & Partner iﬁ@gﬁ ¢ Service suisse d'dlalonnage
Engineering AG L Sarvizio svizzaero di taratura
Zeughaussirnsse 43, 8004 Zurich, Swiizerlnnd i;ﬁ‘;:‘“ s Swiss Cailbration Service
Accredited by the Swiss Acoreditation Sorvice (5AS) Accradiiation No.: SCS 108

The Swiss Accrediintion Service Is one of the signatarios to (he EA
Multlinteral Agroamant far the recognition of callbration corlilicaten

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

b) IEC 62209-1, "Procedure 1o measure the Specific Absorption Rate (SAR) for hand-held
devices usad 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:
¢ Measurament Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the frequency indicated.

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

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

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

e SAA measured: SAR measured at the stated antenna input power,

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

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

Coriificato MNo; D1800V2-259_Mari1 Paga2of 9



Measurement Conditions

DASY system configuration, as far as nol given on page 1.
DASY Veraion DASYS V52.6.2
Extrapolation Advancad Extrapolation
Phantom Modular Flat Phantom V5.0
Distance Dipole Center = TSL 10 mm with Spacar
Zoom Scan Resolution dx, dy, dz =5mm
Frequency 1800 MHz + 1 MHz
Head TSL parameters
The following parameters and calculalions were applied.
Temperatura Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Mensured Haad TSL parametars (22.00.2)"°C 9.4 w8 % 1,356 mho/m + 8 %
Head TSL temperature during test (22.0 £ 0.2)°C aes
SAR result with Head TSL
SAR averaged over 1 om’ (1 g) of Head TSL Candition
SAR measurad 250 mW Input powar 04T MW /g
SAR normalized normalized ta 1W aroamw/ig

SAR for nominal Head TSL paramelers

normalized lo 1W

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

SAR avaraged over 10 em® (10 g) of Head TSL candilion
SAR measured 250 mW Inpul power B00mW /g
SAR normalized normalized to 1W 200mW/g

SAR for nominal Head TSL parameters

normalizad to 1W

20.2 mW /g = 16.5 % (km2)

Carlilicalo No; D1800V2-266_Mar11
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Body TSL parameters

The followlng paramaters and caleulations wara applied.

Temperature Permittivity Conductivity
Naminal Bady TSL parameters 22.0°C 63.3 1.52 mho/m
Measured Body TSL paramoters (22020.2)"C 522+68% 1.45 mho/m + 6 %
Body TSL temperature durlng test (22.0x0.2)°C
SAR result with Body TSL
SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR moasured 250 mW input powar BAGMW /g
SAR normalizad normalized o 1TW BEMW/g
SAR for nominal Body TSL paramalors normalized to 1W 37.5mW /g =17.0 % (ke2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measurad 250 mW Input powar 4B5mW /g
SAR normallzed narmalized to 1W 19.4mW/qg
SAR for nominal Body TSL paramelers normalized to 1TW 19.6 MW/ g £ 16.5 % (ks2)

Certificato No: D1800V2-259_Mar11
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Appendix
Antenna Parameters with Head TSL

Impedanca, transformad to feed polnt K04 02+ 220
Relufn Loss -33.3dB

Antenna Parameters with Body TSL

Impadance, transformed to fead point 446514+ 23|02

Raturn Loss - 23.9 dB

General Antenna Parameters and Design

Elacirical Dalay (cna direction) 1.198 na

After long tarm usa with 100W radiated power, only a slight warming of the dipola naar the feadpelnt can ba measured.

The dipole s made of standard semlirigld coaxial cable. The center conductor of the feading line is directly connectad to the
second arm of tha dipole. Tha antenna is theralare shori-cireuited for DC-signals,

No excesslve lorca must be applied to the dipole arms, because they migiht bend or the soldered conneclions near the
feadpoint may be damaged.

Design Madification by End User
Tha dipola has been madified with Teflon Rings (TR) placed within Identilled markings clesa (o the and of each dipole arm,

Calibration has been perlormed with TR attachad to the dipole.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Docamber 23, 1999

Carllficate No: D1800V2-250_Mar11 Paga 5ol B



DASY5 Validation Report for Head TSL

Date/Time: 17,03.2011 11:20:15
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800V2; Serial: DIR00V2 - SN:259

Communication System: CW,; Frequency: 1800 MHz; Duty Cycle: |:1

Medium: HSL U112 BB

Medium parameters used: f = 1800 MHz; o = 1.35 mho/m; g, = 39.4; p = 1000 kghn”
Phantom section: Flat Section

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

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010

Sensor-Surface: 3mm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0OAA; Serial: 1001
¢« Measurement SW: DASYS52, V52.6.2 Build (424)

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

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

Reference Value = 94,564 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.170 Wikg

SAR(] g) = 9.47 mW/g; SAR(10 g) = 5 mW/g

Maximum value of SAR (measured) = 1 1.78] mW/g

fili}
n

1.4k
-5.04
10,34

13.78

A7.23

0dB = 11.780mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date/Time: 17.03.2011 16:12:49

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DI1S00V2 - SN:259

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: MSL U12 BB

Medium parameters used: f = 1800 MHz; o = 1.45 mho/m; &, = 52.2; p = 1000 kg/m*
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/IEC/ANSI C63,19-2007)
DASYS Configuration:
¢+ Probe: ES3DV3 - SN3205; ConvE(4.74, 4,74, 4,74); Calibrated: 30.04.2010
«  Sensor-Surface; 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
« Phantom: Flat Phantom 5.0 (back); Type: QDDOOPSOAA; Serial: 1002
+  Measurement SW: DASYS52, V52.6.2 Build (424)
+ Posiprocessing SW: SEMCAD X, VI14.4.4 Build (2829)

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

Reference Value = 93,606 V/im; Power Drifl = -0.04 dB

Peak SAR (extrapolated) = 15.772 W/kg

SAR(L g) = 9,15 mW/g; SAR(10 g) = 4.85 mW/g

Maximum value of SAR (measured) = 11.467 mW/g

i
=

A3

16,71

OdB = 11.470mW/g

Corlificate No: D1800V2-259_Marii Page B of 9



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnuaairagse 43, 8004 Zurich, Swilzerland

Accrodited by the Swiss Accradilation Sarvice (SAS)
The Swiss Actreditation Service I8 one of the signatorles to tho EA
Multllateral Agreemeant far the racagnition of callbration carliflontos

Ellent Motorola MDb

Schwelzarlsoher Kallbrlerdienst
Sorvloe sulsse d'dtnlonnago
Sorvizlo svizzero di taraturn
Swiss Cnlibratlon Service

Acoredilation No.: SCS 108

Carlifieato Na: D1800V2-250_ Mari1

Olsject

Calibration procodurais)

Calisration date:

Primary Standards
Fowar motar EPM-4424

Powar aonsor HP 84814
Refarance 20 dB Allenuator
Typo-N miamateh combination
Roforance Proba ES3DV3
DAE4

Sacondary Standards
Pawaor sopsor HP B481A
AF genaraior R&S SMT-06
Molwork Analyzor HP B753E

Callbratad by:

Appravad by:

D1800V2 - SN: 250

QA CAL-05.v8

Calibration procadure for dipole validation kits

March 17, 2011

Calibratian Equipmant usod (M&TE crilical for calibration)

D8 __

Cal Bale (Cerificate Mo.,)

CALIBRATION CERTIFICATE |

This calibration coriificato documenta the traceabillly (o national standards, which roallze tho phyaleal unlis of measuromonis (S1),
Tho measurmments and tha uncanainiias wiih confidonco probabllity aro glven on tho fallowing pages and aro part of he corliticato,

All calibrations have boon conductod in the closod laboratary tacllity: anviranmani lamparature (22 + 3)°C and humidily = 70%.

Sohodulad Callbration

GB37480704
US37202783

SN: 5006 (20g)
SN: 5047.2 / 06327
Sh: 4208

Sh: 601

I8

08-0ci-10 (Mo. 217-01266)
06-0ci-10 (Mo, 217-01206)
30-Mar-10 (No. 217-011608)
30-Mar-10 (Mo. 217-01162)
30-Apr-10 (Mo, ES3-3205_Aprio)
10:-Jun-18 {No. DAE4-601_Jun10)

Chack Data {in houso)

Oat-11
Oat-11
Mar-11
Mar-11
Apr-11
Jun-11

Sochadulad Chogk

MY 41002317
100005
USA7200808 S4206

Mamao
Claudia Laublar

Kaija Pokovic

18-0c1-02 (in houso chack Oct-08)
4-Aug-98 (in house chock Qal-09)
18:0ct-01 {In house chack Oact-10)

Funetion
Laboralory Tachnlolan

Tachnlcal Manager

This callbrallon ceriilicato shall not be raproduced gxcopt in full withaut writien approval of the Inboratory.

In heuse chack: Oel-11
In house ehack: Oel-11
In housa chack: Oct-11

7

lssund: March 18, 2011

Carlilicale No: D1800V2-250_Marii
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Calibration Laboratory of S,

: n.,_"-:ﬂ'ﬂ.: 5 Sohwaelzerisoher Kallbrierdienst
Schmid & Partner i“"b‘—'ﬁi Servico sulsse d'dnlonnaga
E =
Englnaarmg AG — E Sorvizio svizzero di inrniura
Zeughausstrasse 43, 8004 Zurich, Switzerland % mﬁ‘\‘w‘-‘ Swiss Callbration Service
Hiyilatd
Acoraditad by tha Swisa Accraditation Sarvice (SAS) Acoraditation No.: SCS 108

The Swiss Accroditntion Sorvice is ono of 1ho signatories 1o the EA
Multlinternl Agraamant fer the racagnition of eallbration certlilcatos

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |[EEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: 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 Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measuremant 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 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 fead point. The Return Loss ansures low
reflacted power. No uncertainty required.

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

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

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

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

Carlllcate Na: D1B00OV2-250 Marii Pago 2ol 9



Measurement Conditions

DASY systam conflguration, as far as not glvan on page 1.

DASY Verslon DASYS Vh2.6.2
Extrapolation Advancad Extrapolation
Phantom odular Flat Fhantom V5.0
Distance Dipole Conter - TSL 10 mim wilh Spacor
Zoom Scan Resolutlon dx, dy, dz =5 mm
Fraguency 1800 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Tampoeratura Parmittivity Conductivity
Neminal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL paramoters (22.0x0.2) "C 394 x6% 1,36 mhe/m £ 6 %
Head T5SL temparatura 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 2560 mW input powar 947 mW /g
SAR normallzad nermallzed o TW 3ramW/g
SAHR for nominal Head TSL parameters normalized lo 1W 38.6 MW /g = 17.0 % (k=2)
SAR averaged over 10 am” (10 g) of Hoad TSL candilion
SAR measurad 250 mW input power 499 MW /g
SAR normalized nermalized to 1W 200mW /g

SAHR lar nominal Head TSL parameters

normalized to 1W

20,1 MW /g = 16.5 % (k=2)

Codifisatle No: D1800V2-250_Marii
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Body TSL parameters
Tha following parametars and calculations ware appliad,

Temperature Permittivity Conductivity
Nominal Body TSL parametars 22.0°C 533 1.52 mho/m
Measured Body TSL parameters (22.0£0.2)°C 522+6% 1.45 mho/m + 6 %
Body TSL temperature during test (22.0202)°C
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW inpul powar p.oamwW /g
SAR normalized nermalizad to 1W 363mWig
SAR for naminal Body TSL parametars normalized to TW 37.2 MW/ g £ 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR measurad 260 mW Input powar 481 mW /g
SAR normalized normalized lo 1W 19.2mW/g
SAR for nominal Body TSL parametars normalized to 1W 194 mW /g £ 16.5 % (k=2)

Corlificate No; D1800V2-250 Mar11 Page 4 of 9




Appendix
Antenna Parameters with Head TSL

impedance, transformad to feed point 5088 +5.5 0
Rolurn Loss -26.2dB

Antenna Parameters with Body TSL

Impadance, iransfarmed te feed polnt 46,1 Q1+ 5.6 0
Return Loss -23.0dB

General Antenna Parameters and Design

Elecirical Delay {ona direction) 1,208 ns

Aftar leng tarm use with 100W radiated power, only a slight warming of tha dipole near the feedpoint can be measured,

The dipole Is made of standard semirigld coaxlal cable. The center conductor of the feeding line is diraclly connectad 1o tha
sacond arm of the dipola. The antenna s therefera short-clrcultad for DC-slgnals.
Mo excasslve lorce must be appliad to tha dipole arms, bacause they might band or the selderad connections near tha

feadpolnt may be damaged.

Design Maodification by End User
The dipole has baen modified with Teflon Rings (TR) placed within identified markings close to the end of each dipole arm.

Calibration has baen performad with TR attached 1o the dipale,

Additional EUT Data
Manufacturad by SPEAG
Manufacturad on September 25, 1998

Carlificate No: D1800V2-250_Mari] Paga ol 0



DASYS5 Validation Report for Head TSL

Date/Time: 17.03.2011 11:03:14
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: D1800Y2; Serial: DIS00V2 - SN:250

Communication System: CW; Frequency: 1800 MHz; Duty Cycle: 1:1

Medium: HSL. U12 BB

Medium parameters used: = [800 MHz; o = 1.35 mho/m; &, = 39.4; p = 1000 kg/m®
Phantom section: Flal Section

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

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.05, 5.05, 5.05); Calibrated: 30.04.2010
= Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 10.06.2010
«  Phantom: Flat Phantom 5.0 (front); Type: QDOO0OPS0AA; Serial; 1001
+  Measurement SW: DASY52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 95,117 V/im; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 17.216 W/kg

SAR(I g) = 9.47 mW/g: SAR(10 g) = 4.99 mW/g

Maximum value of SAR (measured) = 11.641 mW/g

i
i

-4.40

1130

1II

-17.16

0dB = 11.640mW/g

Corilicate No: D1800V2-250_Mari1 Paga G of 8



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

Date/Time: 17,03.2011 15:52:49
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DI800V2; Serial: DIS00V2 - SN:250

Communication System: CW; Frequency: 1800 MHz; Duty Cyele: 1:1

Medium: MSL. U12 BB

Medium parameters used: { = 1800 MHz; o = 1.45 mho/m: £, = 52.2; p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS Configuration:
» Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated:; 10.06,2010
s Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  Measurement SW: DASYS52, V52.6.2 Build (424)
+ Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 93,370 V/m; Power Drift = -0.01 dB

Peak SAR (extrapolated) = 15.727 W/kg

SAR(1 g) = 9.08 mW/g; SAR(10 g) = 4.81 mW/g

Maximum value of SAR (measured) = 11.477 mW/g

141
6,83
-10.24

1166

1707

0dB = 11.480mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zoughausstrasse 43, 8004 Zurlch, Switzerlond

Sohwaelzerisoher Kallbrisrdienst
Sorvioo sulsse d'éinlonnage
Sarvizio svizzero di taraturn
Swiss Cnllbration Service

Accraditad by the Swiss Accradilation Service (SAS) Acereditation No.: SCS 108

The Swiss Accreditallon Sorvice Is one of tho signatorlos to tho EA
fAultilataral Agraament for the recognition of callbration certificntes

Motorola MDb
CALIBRATION CERTIFICATE

Cerililcate No: DB35V2-436_ Mari1

Cliant

Objset DEIEV2 - SN: 436

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

Callbration procadura(s)

Calibratiors date: March 18, 2011

This ealibration carillicnte documaenta ihe iracoabllity 1o national slandarda, which realizo the physical unils of measuramants (S1),
Tha maasuramania and tho uncortaintios with confidenco probability are given an the tallewdng pagos and ar part al the codificalo,

All calibrations have boan conductad in the closed laboralory laclity: envirenmant tamperature (22 + 3)°C and humidity = 70%.

Callbration Equipmoni used (MATE critical for callbration)

| Primary Standards Y] Cal Dato {Cartllicata No,) Sohodulod Callbration
Powar molar EPM-4424 GBATABO704 06-Cel-10 {No. 217-01266) Qel-11

Powar senaor HF B4A1A US372027483 06-0cl-10 (No. 217-01266) Qet-11

Rofaronce 20 dB Altenuator SN: 5006 (20g) J0-Mar-10 (Ne. 217-01188) far-11

Typo-M mismateh combinalion SN: B047.2 7 08227 a0-Mar-10 (No. 217-01162) Mar-11

Rafarence Probe ESIDVA 5N: 3206 30-Apr-10 (Mo, ES3-3206_Aprid) Apr-11

DAE4 SN: 601 10=Jun=10 (Mo, DAE4-601_Jun10) Jun=11

Sacondary Standards 10 W Check Dala (in housa) Scheduled Chaock
Powor sensor HP 84B1A MY41082317 18-0cl-02 (in houso chack Oct-08) In house chock: Oc1-11
AF generater &S SMT-06 106006 4-Aug-89 (in housa chock Ocl-08) In house check: Oat-11
MNotwark Analyzer HP O763E UBAYA00586 54206 10-0al-01 (in houso chock Oct-10) In housa chack: Oct-11

MNoma Funclion Slgnatura
Calibratad by: Dimoa |llay Laboratory Tachnlolan {2) r)%/
Approvad by; Kalja Pokovic Tachnical Mannger

Isaued: March 18, 2011

This callbration coriificate shall nat be reproduced excop! In lull withou! wrilten approval of the laboratory.

Cartilicale No: DBIGV2-436_Mar11
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Calibration Laboratory of 1,

S0, g  Schwelzerischer Kallbriordionst
™ = -
Schmid & Partner iﬁﬁ g Sorvice suisse d'dtalonnage
Enginearing AG To——u7 Servizio svizzera di taralura
Zoughaussirasse 43, B004 Zurlch, Swilzerland % ;ﬁ‘}? S Swiss Callbration Service
R R
Accrodiled by the Swiss Acoradilation Sorvico (SAS) Aceraditation No,: SCS 108

The Swiss Accreditalion Service is one of the signatories to the EA
fMultiiataral Agresment for the recognition of callbration carlificntos

Glossary:

TSL lissue simulating liquid

GonvF sansitivity in TSL / NORM x,v,z
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-

b)

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

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

Fedaeral Communications Commission Office of Engineering & Technology (FCC QOET),
“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 Expasure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

Feed Point iImpedance and Relurn Loss: These parameters are measured with the dipale
positioned under tha liquid filled phantom. The iImpedance staled is transformed from the
measurement at the SMA connector to the feed point. The Return Loss ensures low
reflected power. No uncertainty required.

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

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

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

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

Carlilicate No: DRAGV2.436_Mari i Page 2 of 9



Measurement Conditions

DASY system conliguration, as far as not

lvan on pagea 1.

DASY Verslon DASYS V52.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Conter - TSL 16 mm with Spacor

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

Tha following parametara and calculations wara applied.
Temperatura Parmlitivity Conductivity

Nominal Head TSL parameters 220°C 41,5 0.90 mho/m

Maasurad Head TSL parameters (22.0+0.2) °C 41.0+6% 0.89 mho/m + 6 %

Head TSL temperature during test (22.0+0.2) °C “--
SAR result with Head TSL

SAR averaged aver 1 em” (1 g) of Hend TSL Condition

SAR moasurad 250 mW Input powar 242mMW /g

SAHR normalized normalized to 1W 9.68mMW /g

SAR for nominal Head TSL parameters

narmalized lo 1W

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

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

SAR measurad 250 mW Input power 1.58 MW /g

SAR normalized normalized to 1W 8.32mW /g

SAR for nominal Head TSL parameters normallzed to 1W 6,36 mW /g % 16,5 % (k=2)

Corificate No; DB36V2-436_Mar11

Page dof 8




Body TSL parameters

The fallowing parameters and calculations were applied,

Temperature Permittivity Conductivity
Mominal Body TSL parameters 22.0°C 55.2 0.87 mha/m
Measured Body TSL parameters (22.0+0.2)°C F43+0% 0.89 mho/m 6 %
Body TSL temperature during test (22.2+0.2)°C

SAR result with Body TSL

SAR averaged over 1 em” (1 g) of Body TSL Condition
SAR measured 250 mW Input power 266 mW /g
SAR normalized narmalized to 1W 10.2mW /g

SAR for nominal Body TSL paramators

narmalized 1o TW

10,1 MW/ g £ 17.0 % (k=2)

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

SAHR measurad 2650 mW Inpul powar 1.68mW /g

SAR normalized normalized to 1W 872mW/g

SAR for nominal Body TSL paramaters normallzed to TW 6,63 mW /g £ 16,5 % (k=2)

Carlllicate No: D835V2-436_Mar11
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Appendix

Antenna Parameters with Head TSL

Impadance, transtormad 1o fead paln flA4ti-256 jﬂ
Raturn Loss =311 dB

Antenna Parameters with Body TSL

Impndan:o, transfarmoed to load Flﬂlr‘ll 47,68 -4.0j0
Return Loss - 26,4 d8

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.378 ns

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

Tha dipola s made of standard semirigid coaxial cabla, The contor conductar of the tuadlng lina is direclly connecled lo the
sacond arm of the dipola, The anténna is tharalore short-clraulted for DC-signals,

Mo axcosslva force must bo applied to the dipele arms, bacausa they might band or the solderad connactions noar the
feadpoint may be damagad,

Design Modification by End User
The dipole has bean modiflad with Teflon Rings (TR) placed within identifled markings closa to tha and of each dipala arm,
Callbration has been performed with TR attachad te the dipala.

Additional EUT Data

Manulaciured by SPEAG
Manufactured on Dacamber 15, 2000

Corilicate No: DB35VZ2-436_Mar11 Pago 5ol 9



DASYS5 Validation Report for Head TSL

Date/Time: 18.03.2011 10:48:36

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: D835V2; Serial: DE35V2 - SN:436

Communication System: CW; Frequeney: 835 MHz; Duty Cycle: 1:1

Medium: HSLO0O .
Medium parameters used: = 835 MHz; a = 0.89 mho/m; &, = 41; p = 1000 k.g!nfl
Phantom section: Flat Section

Measurement Standard: DASY 5 (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 5n601; Calibrated: 10,06.2010

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
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 = 57,928 V/m; Power Drifi = 0,01 dB

Peak SAR (extrapolated) = 3.620 W/kg

SAR(1 g) = 2.42 mW/g; SAR(10 g) = 1.58 mW/g

Maximum value of SAR (measured) = 2.816 mW/g

<Al

400

520

-0.60

-12.00

0dB =2.820mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date/Time: 16,03.2011 16:11:52
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: D835V2; Serial: D835V2 - SN:436

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

Medium: MSIL.900

Medium parameters used: = 835 MHz; o = 0.99 mho/m: &, = 54.3; p = 1000 kgjnf‘
Phantom section: Flat Section

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

DASYS Configuration:
+ 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: QDOOOP49AA; Serial: 1001
«  Mensurement 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 = 56,649 V/in; Power Drift = 0,01 dB

Peak SAR (extrapolated) = 3.789 W/kg

SAR(1 g) = 2.56 mW/g; SAR(10 g) = 1.68 mW/g

Maximum value of SAR (measured) = 2,988 mW/g

di

2.0
AQn
-F.20

-0.40

-12.00

0dB = 2.990mW/g

Certilicato No: DB3SV2-438 Mar1 1 Page 8 of 8



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of o,

S

Schmid & Partner 5“1‘“—--{5* 3

Engineering AG : —.7
Zeughausstrasse 43, 8004 Zurleh, Switzerland i&ﬁ\:‘

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

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.

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 10IICJWI{‘|_5 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 68.52mW /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



Appendix
Antenna Parameters with Head TSL

Impadance, fransformed (o fasd polnl B3302+33 ]ﬂ
Relum Loss - 26,0 dB

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 &



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

Date/Time: 16.03.2011 15:51:37
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: MSL900

Medium parameters used: [ = 835 MHz, o = 0L99 mho/m; &, = 54.3; p = 1000 kg,lm“
Phantom section: Flat Section

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

DASYS Configuration:
« 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
s Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA; 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
4.0
.20

.60

<1200

0dB = 2.900mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnusstrasse 43, 8004 Zurleh, Switzerland

Accradited by tho Swias Accraditation Sorvica (SAS)
The Swisa Aceroditalion Servico |8 ano of tho signatories 1o the EA
Miultilateral Agreemaent for the racognition of callbration certificates

cllent  Motorola MDb

Schwolzerischor Kallbrierdionat
Saervice sulaao d'dinlonnage
Sarvizle svizzoro di taratura

S Swisa Calibration Service

Aceradiintion No,; SCS 108

Cortlficnte No: DEGH2zV2-1088_Mayi1

[CALIBRATION CERTIFICATE

Objoet

Callbration dalo:

DAE4

Calibrated by:

Approvod by

Calibration procedura{s)

| Primary Standards

D5GHZV2 - SN: 1088

QA CAL-22.v1

Callbration procedure for dipole valldation kits between 3-6 GHz

May 20, 2011

Calibration Equipmant usad (M&TE crilical lor calibration)

D #

Fawor matar EFPM-4424A
Pawar aanaor HP B481A
Ralorenco 20 dB Altonuator
Typo:-N mismalech comblnation
Raefarance Probe EX3IDV4

| Secondary Slandards
Paower aonaci HP BaB1A
RF ganarator R&S SMT-08

QBA7480704
US37292763

SN; 5086 (20q)
SN 5047.2 / 06327
SN; 3503

SH: 601

on
MY41092317
100005

Motwark Analyzor HP 8753E

USI73600600 54200

MNamo
Claudio Laublar

Katja Pokovie

Cal Dato (Corlificato No.)

06-0¢ct-10 (Mo, 217-012686)
06-0ct-10 (Mo, 217-01266)
29-Mor-11 (No. 217-01360)
20-Mar-11 (No. 217-01371)
Od-Mar-11 (MNo. EX3-3503 Marl 1}
10-Jun-10 {Mo. DAE4-601_Junil)

Check Dato {in houso)

18-0¢1-02 (in house check Ocl-08)
d-Aug-08 (in houso cheak Oot-08)
18-Cct-01 {in housa chock Gal-10)

Funetion
Laboratory Tachnlalan

Tachnlcal Manager

ﬂ'll# calibration coriticato ahall not bo I'IJFI'QUUGDU -mqpt In full without writlen approval of the laboralory,

This calibration cortilicate documants the tracoabillity to nationnal standards, which realize the phyalcal unita of meaauremonis (S1),
The monsuramanta and he uncaraintios with canlidence prebabllity are givan on the following pages and are part of the cerlilicala,

All calibrationa have boan conductad in (ho closad laboratory facility: environmant lemparature (22 4 3)°C and humidity = 70%.

Schadulad Callbration
Oct-11
Oct-11
Apr-12
Apr-12
Mar-12
Jun-11

Schadulod Chogk
I houge chack: CIG'I 1 1

In houge chack: Oat-11
In house chack: Oat-11

Eluuw%\
P

Issud: May 24, 2011

Carlificate No: DEGHzYV2-1088_May11
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughnusstrossoe 43, 8004 Zurlch, Switzerland

Schwelzerischar Kallbriordiensi
Sorvice aulsse d'dialonnage
Sorvizio svizzaro di laralura
Swiss Callbratlon Sorvice

Accmdliod by he Swiss Accraditation Sorvice (SAS) Accraditniion No.; SCS 108
The Swiss Accradiiation Servien is ono of the signaieries te the EA
Multiiateral Agreamont for the rocognition of eallbration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) IEC 62208-2, “Evaluation of Human Exposure to Radio Frequency Fields from Handheld
and Body-Mounted Wireless Communication Devices in the Frequancy Range of 30 MHz
to 8 GHz: Human models, Instrumentation, and Procedures”; Part 2: "Procedure to
detarmine the Specific Absorption Rate (SAR) for including accessories and multiple
transmitters”, March 2010

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

Additional Documentation:
¢) DASY4/5 System Handbook

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

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

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

» FElectrical Dalay: Ona-way delay between the SMA connector and the antenna feed point.
No uncertainty required.

» SAAR 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.

Corllicate No: DSGHzV2-1068_May11 Pago 2 0l 13



Measurament Conditions
DASY system configuration, as far as not g

iven on page 1.

DASY Version DASYS V52.6.2
Extrapolation Advanced Exlrapalalion
Phantom Modular Flat Phantom V5.0
Distance Dipole Center - TSL 10 mim with Spacor
Area Scan resolution dx, dy = 10 mm
Zoom Scan Resolutlion dx, dy = 4.0 mm, dz = 1.4 mm
Froquency ggggi:; } m:
Head TSL parameters at 5200 MHz
The fOIIﬂW"lﬁ paramalers and calculations ware applied,
Temparatura Parmittivity Conductivity
Mominal Head TSL parameters 220°C 36.0 4,68 mho/m
Measured Head TSL parameters (22.0x0.2) °C 36.3+6% 4.54 mho/m = 6 %
Head TSL temperature during test (22.0+0.2)"C
SAR result with Head TSL at 5200 MHz
SAR averaged over 1 cm® (1 g) of Head TSL candilion
SAR measured 100 mW inpul powar BO01mW/g
SAR normalized nermalized to 1W a80.imW/ig
SAR for nominal Head TSL paramatara narmalizad 1o 1W B0.2 MW/ g % 19.9 % (ke2)
SAR averaged over 10 em’ (10 g) of Head TSL condition
SAR measured 100 mW input powar 220mW/g
SAR normalized narmalized o 1W 20mW/g
SAH for nominal Head TSL parameters normalized to 1W 229 mW/ gz 19.5 % (k=2)

Cerillicate MNo: D5GHzV2-1088_May1 1
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Head TSL parameters at 5800 MHz

Tha following parameters and calculatlons waere applled,

Temperaiure Parmlttivity Conductivity
Nominal Head TSL parametars 22.0°C 35.3 5,27 mho/m
Maasured Head TSEL parameters (22.0+0.2)°C 35.3+68% 5.14 mho/m + 6 %
Head TSL temperature during test (2204 0.2)°C
SAR result with Head TSL at 5800 MHz
SAR averagad over 1 em’ (1 g) of Head TSL condiilon
SAR measured 100 mW input power 799 mWig
SAR narmalized normalized o 1W 81 mW g
SAR for nominal Head TSL parameters normalized to 1W 7.0mMW/ g +19.9 % (kn2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 100 mW Input powar 223mW/ig
SAR normalized normalized to TW 223mwW/g
SAR for nominal Head TSL paramataers narmalized to 1W 223 MW/ g+ 19,5 % (k=2)

Corificate No: DEGHzV2-1088 May11
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Body TSL parameters at 5200 MHz

The following parameters and caloulations were applied,

Temperature Permittivity Conduetivity
Mominal Body TSL paramaeters 220°C 48.0 5.30 mho/m
Measured Body TSL parameters (22.0x02)°C 488+ 6% 5.40 mho/m £ 6 %
Body TSL temperature durlng test (22.0 £ 0.2) °C
SAR result with Body TSL at 5200 MHz
SAR averaged over 1 em” (1 g) of Body TSL condition
SAR measurad 100 mW input powar FEGmMW /g
SAR normalized normalized 1o 1W 75.6mMW /g
SAR for nominal Body TSL paramotors normalized to 1W 785 mW/ g% 19.9 % (k=2)
SAR averaged over 10 cm® (10 g) of Body TSL condillen
SAR measured 100 mW input power 212mW/g
SAR nommalized normalized o 1W 21.2mW /g

SAR for nominal Body TSL paramaters

normalized to 1W

21.2 mW / g = 19.5 % (k=2)

Body TSL parameters at 5800 MHz

Tha lollowlng parameters and calculations weara applied,

Temperature Permittivity Conductivity

Nominal Body TSL parameters 22.0°C 48.2 6,00 mho/m
Measurad Body TSL parameters (22.0 £0.2) °C AT G +6% 6.21 mho/m + & %
Body TSL temperature during test (22.0+0.2)°C

SAR result with Body TSL at 5800 MHz
SAR averaged over 1 em® (1 g) of Bady TSL condition
SAR measured 100 mW Input powear FHEmMW /g
SAR normalized narmalized to 1W 7hEMW /g

SAR for nominal Body TSL parameters

normalized to 1W

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

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

SAR measurad 100 mW Input power 200mW/g

SAA normalized narmalized to 1W 2080 mW /g

SAR for nominal Body TSL parameters narmalized to 1W 20.9 MW /g = 19.5 % (k=2)

—_—

Carillcate No: DSGHzV2-1088 May11
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Appendix

Antenna Parameters with Head TSL at 5200 MHz

Impadance, transformad to fead point 50BG-8.6]0

Return Loss -20.4 dB
Antenna Parameters with Head TSL at 5800 MHz

Impadance, transformad to fead polnt 5450-27 0

Haturn Loss -25.4 dB
Antenna Parameters with Body TSL at 5200 MHz

Impedanca, transformad to faad point 51.50-82|Q

Return Loss -21.7dB

Antenna Parameters with Body TSL at 5800 MHz

Impedanca, lranslarmod Lo lecd point

6B30-156]0

Relurn Loss

24,3 dB

Canilicate Mo: DEGHzV2-1088_May 11 Page 6 of 13




General Antenna Parameters and Design

Elecirical Delay (ona direction) 1,205 ns

Alter long term use with 40 W radiated powar, only a slight warming of the dipole near the feedpoint can ba measured,

The dipole Is made of slandard semirigld coaxlal cable. The center conductor of the 1eeding line Is direclly connected to
tha sacond arm of the dipole. The anlenna is therefora short-circuited for DC-signals.

No excessive force must be nppliﬂd ta the dipole arms, because 1|‘IQ? I'I\IBN band or the salderad connactions near the
faadpalnt may be damagod,

Additional EUT Data

Manulacturad by SPEAG

Manulacturad on Dacamber 21, 2008
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DASYS 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; Frequeney: 5200 MHz, Frequency: 5800 MHz; Duty Cycle: 1:1
Medium: HSL 502 A

Medium parameters used: f = 5200 MHz; & = 4.54 mho/m; & = 36.3; p = 1000 kg/m” ,
Medium parameters used: [ = 5800 MHz; & = 5.14 mho/m: & = 35.3: p = 1000 kg/m”
Phantom section: Flat Section

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

DASYS Configuration:

« Probe: EX3DV4 - SN3503; ConvF(5.41, 5.41, 5.41), ConvF(4.81, 481, 4.81); Calibrated:
04,03.2011

s Sensor-Surface: |.4mm (Mechanical Surface Detection)

¢ Electronics: DAE4 Sn601; Calibrated: 10.06,.2010

+ Phantom: Flat Phantom 5.0 (front); Type: QDODOPS0AA; Serial: 1001
«  Measurement SW: DASY 52, V52.6.2 Build (424)

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

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

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

Peak SAR (extrapolated) = 29.625 W/kg

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

Maximum value of SAR (measured) = [8.318 mW/g

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

Reference Value = 61,692 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 33.004 Wikg

SAR(1 g) = 7.91 mW/g; SAR(10 g) = 2,23 mW/g

Maximum value of SAR (measured) = 18.971 mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

Date: 20,05.2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: D5GHz; Serial: DSGHzV2 - SN: 1088

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

Medium parameters used: = 5200 MHz: o = 5.4 mho/m; &, = 48.8; p = 1000 kg/m”
Medium parameters used: { = 5800 MHz; o = 6.21 mho/m; g = 47.6; p = 1000 kg/m’
Phantom section: Flat Section

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

DASYS Configuration:

« Prabe: EX3DV4 - SN3503; ConvF(4.91,4.91,4.91), ConvIi(4.38, 4.38, 4.38); Calibrated:
04.03.201 1

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

« Electronics: DAE4 Sn601; Calibrated: 10.06.2010

«  Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  Measurement SW: DASY52, V52.6.2 Build (424)

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

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

Reference Value = 58.7 18 V/m; Power Drift = 0,0076 dB

Peak SAR (extrapolated) = 29.266 W/kg

SAR(1 g) = 7.56 mW/g; SAR(10 g) = 2,12 mW/g

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

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

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

Peak SAR (extrapolated) = 34.817 W/kg

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

Maximum value of SAR (measured) = 18.476 mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, INC. Portable Hand-Held Device SAR Test Report Number: 24658-1F Rev O FCC ID: IHDP56MF1

END OF REPORT

Exhibit 11





