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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
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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
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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

Cortilicato Mo: DBASV2-422 fMart i Pago Gof &




Impedance Measurement Plot for Body TSL
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Zoughausstrasse 43, 8004 Zurlch, Switzerlond
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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,
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™ = -
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
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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
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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

F s 5 Schwalzorlachar Kallbriordionsl
Echmid & Partner —— -P-'. c Bervice aulsse d'dtalonnage
Engineering AG S Sarvizlo svizzers di laratura
Zoughnusairnasa 43, 8004 Zurich, Bwlizerinnd ##;'T"\‘:-\ ‘3: 5 Swilaa Callbratlen Sarvica
T, il t

Agcroditod by tho Swiss Accrediialion Sorvice (SAS) Accreditation No.: SCS 108
Tho Swias Aceraditation Service la one of tho algnatorloa to the EA

Mullilntaral Agresment for the recognition of ealibration cerlilicates

ciiet  Motorola MDb Cortifionto No: D1800V2-2d190_Jan12
CALIBRATION CERTIFICATE

Object D1800V2 - SN: 2d190

Callbration procadura(s) QA CAL-05.v8

Calibration procadure for dipole validation kits above 700 MHz

Calibration dolo:

January 05, 2012

This callbration ceriilicate documants the Iracoabiliity to national standards, which ronlize tho physioal unlts of moasuremaents (Sl
Tha moasuraments and tho unconaintios with sonflidence prababiliity ara given on tho following pagos and aro par of the cortificata,

Callbration Equipmant used (M&TE orlical for callbration)

All calibrations have boon conduclod In the closad laboratory facility: anvirenmant lemparature (22 2 3)°C and humidity = 70%.

Primary Siandnrda 10 Cal Dato (Conilicata Mo. ) Sohodulod x_‘.;_q_[lll?ullflqn

Powor motar EPM-4424 GR37480704 05-0et=11 (Mo, 217-01451) Ocli2

Powor sensor HP 8481A USarapz7an 08-00t=-11 (Mo, 217-01401) Qcl-12

Rataranca 20 dB Allenuator SN BOAG (200) 20-Mar-11 (Na, 217-01368) Apr-12

Typo:N mismalgh combination SM: B047.2 / 06327 2-Mar-11 (Mo, 217-01371) Apr12

Roleranco Probe ESA0VA SN: 3206 A0-Dac-11 (No. ES3-3205_Decit) Dac-12

DAEA 8 601 Od=Jul-11 (Mo, DAE4:B01_Jul11) JulA2

Socondary Standards (= Chock Data {in houso) Schodulod Ghogk

Powor sonsor HP G414 MY4108207 18-0el-02 {in house chack Ogl-11) In houga chack: Oc1-18

RAF ganaralor HAS BMT-00 100005 Qd-Aug-88 {in housa chack Oct11) In housa chack: Ogt-13

Notwork Analyzor HP 8763E US37300505 54200 18-0at-01 {In house chack Oal-11) In housa chock: Oct-12
Namo Funaolion Signalurs

Calibratad by: laraa El-Naoug Laboratory Taghnloian ['- ﬂ

[ P C_:JJ-"- LY L-!'
Appraved by: Knlja Pokovie Tochnizal Managar

lasuad: Jarnuary 12, 2012

‘This calibration caorfiticata shall not ba reproducad axcapt in full without writton npproval of the Inboratory.

Cerilicate Na: D1800V2-2d190_Jan12 Page 1ol 8



Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrnsse 43, 8004 Zurlch, Switzerinnd

Sehwalzorischar Kalibriordionst
Sarvico sulsso d'dtalonnage
Sarvizle svizzara di taratira
Swiaa Calibratlon Sorvice

Aceradited by the Swiss Accreditation Service (SAS) Acoreditation No.: SCS 108
Tha Swisa Accreditalion Sorvies Ia ane of the algnatoriea to tho EA
Multiinteral Agreoment for tho recognition of anlibration cortifioatos

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)

I[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

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

Fedaral Communications Commission Office of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fialds; 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 Decumentation:

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 below the center marking of the flat phantom section, with the arms oriented

parallel to the body axis.

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremant at the SMA connactor to the feed point. The Return Loss ensures low
reflacted powar. No uncerlainty required.

Electrical Delay: One-way delay between the SMA connector and the antenna feed paint.
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.

Caortificate No: D1800V2-2d190_Jani2 Page 2ol 8



Measurement Conditions
DASY system configuration, as far as not

fven on page 1.

DASY Veralon DASYS V52.8.0
Extrapolation Advanced Extrapolation
Phantom Modular Flat Phantomn
Distance Dipole Centar - TSL 10 mm with Spacor
Zoom Scan Rasolution dx, dy, dz =5 mm
Fraguancy 1800 MHz + 1 MHz
Head TSL parameters
The following paramelers and calculations were applied.
Temporature Parmittivity Conductivity
Nominal Head TSL parameters 220°C 40.0 1.40 mho/m
Measurad Head TSL parameters (22.0 £ 0.2) "C 397+8% 1.37 mho/m + 6 %
Head TSL temparature change during test =0.5°C
SAR result with Head TSL
SAR averaged over 1 em” {1 g) of Head TSL Condition
S5AR measurad 250 mW Input powar 8.70mW /g
SAR tor nominal Head TSL paramalars narmalized to 1W 30.3 MW /g + 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW Input power 515mW /g

SAR for nominal Head TSL paramaters

normalized to 1W

20.8 mW /g = 16.5 % (ke2)

Body TSL parameters
The following parameters and calculations ware applied.
Tamparature Parmittivity Conductivity
Nominal Body TSL paramoters 22.0°C 53.3 1.52 mho/m
Measured Body TSL parameters (220 0.2)°C 53.0x6% 1.46 mho/m + 6 %
Bady TSL temperature ehange during test <0.6°C
SAR result with Body TSL
SAR avernged over 1 em® (1 g) of Body TSL Condition
SAR measurad 260 mW input powaer 8.24 mW /g
SAR for nominal Body TSL paramaters normalized 10 1W 37.8 MW/ g = 17.0 % (k=2)
SAR averaged over 10 am’ (10 g) of Bady TSL condition
SAR measurad 250 mW inpul power 4.00 mW /g
SAR for nominal Body TSL paramaters normalizad to 1W 19.0 mW / g = 16.5 % (k=2)

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

Impadance, transformad to fead point

4830510

Roturn Loss

-262dB

Antenna Parameters with Body TSL

Impedanca, transfarmed 1o fead paint

45.101-4.4 )0

Return Logs -23.2dB
General Antenna Parameters and Design
Elecirieal Dalay (one direction) 1.209 na

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

The dipole is made of standard semirigld coaxial cable. The center conducter of the feeding line is directly connactad to the
gecond arm of the dipole. The antenna is therefore shori-circulled for DC-signals, On some of the dipoles, small end caps
are addad to the dipole arma In order to improve matching when loaded according to the position as explained In the
"Measurement Conditions” paragraph. The SAR data are not affected by this change. The overall dipole langth is still

according to the Standard,

Mo excessive force must be applied to tha dipale arms, because they might band or the soldered connaections near the

feadpoint may be damaged,

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

May 06, 2011

Certilicate No; D1800V2-2d190_Jan12
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DASYS Validation Report for Head TSL

Date: 05.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIB00V2; Serial: DIS00V2 - SN: 2d190

Communication System: CW; Frequency: 1800 MHz

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

Measurement Standard: DASY5 (IEEE/IEC/ANSI 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 Sno01: Calibrated: 04,07,201 1

Phantom; Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001

DASY52 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 Driflt = 0.03 dB

Peak SAR (extrapolated) = 17,1580

SAR( g) = 9.7 mW/g: SAR(10 g) = 5.15 mW/g

Maximum value of SAR (measured) = 12,047 mW/g

-2.60
150
10,0

14,40

1000

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

Carilicate No: D1800V2-2d4190_Jani2 Pagn 6ol 8



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

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DIB0O0VZ - SN: 2d 190

Communication System: CW; Frequency: 1800 MHz .
Medium parameters used: [ = 1800 MHz; o = 1.46 mho/m; g, = 33; p = 1000 kg/my

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

DASY52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.74, 4,74, 4,74); Calibrated: 30.12.2011
s Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DALE4 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)

Date: 04.01,2012

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93,336 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 15.8910

SAR(1 g) = 9.24 mW/g; SAR(10 g) = 4.9 mW/g
Maximum value of SAR (measured) = 11.645 mW/g

160
L
-Hikan

-14.40

=00

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

Carlilicala No: D1B00V2-2d190_Jani2 Page 7 ol B




Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Sohwelzeriachor Kallbrlardianat
Service aulsso d'dinlonnnge
Sorvizio svizzero dl toratura

Zoughnusstrosso 43, 8004 Zurlch, Switzerland S Swina Callbratlon Sorvice

Aceroditad by the Swiss Accraditation Sorvico (SAS) Aceraditation No.: SCS 108
Tha Swiss Acereditatien Service is one of the signatories to the EA

Multilnteral Agroomont for the recagnition of ealibration cortllicates

client  Moterola MDb Cerlitiente No: D1800V2-259_Oct11

|CALIBRATION CERTIFICATE

Object D1800V2 - SN: 2569

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

Calibration procodura(s)

Callbration datea:

Qctober 20, 2011

This calibration cortilicate documaents tho tracoabilily ta nalional standards, which roalizo tha phyaleal units of mensurements {Sl).
Thi measuramonia and tha uncerninties with confidonco probabllity ara givan on tha following pages and ara part of the certificato,

Calibration Equipment ugod (METE aritieal for calibration)

All ealibraiions hava baon conductad in tha cleasd Inboratory lacility: onvironmont temporature (22 + 3)°C and humidity = 70%.

This calibraon goriicate shall not be reproduced excepi n ful wihou! witen approval of the laboratory.

Primary Standards o# Cal Dato (Cortificata No.) Sehadulad Calibratlon

Powor malor EPM-4424, GRAFAN0704 08-0cl-11 (No. 217-014461) Ocl-12

Powuor sangor HP BAB1A us3zvzazvas 05:0cl:11 (Mo, 217:01451) Oal-12

Ralaranca 20 dB Allenuntar SN: 50886 (200) 20-Mar-11 {(No. 217-01268) Apr-12

Typo-M mismatch combinalion SN: 8047.2 / 06227 20-Mar-11 (Mo, 217-01371) Apra12

Rolaronca Proboe ES3DV3 SN 3205 2i-Apr-11 (Mo. EHB@EDE_API'I 1) Apr-12

DAE4 SHN: 601 Od-Jul-11 (Mo, DAEA-G01_.Jul11) Jul-i2

Sacondnry Standards (s} .F:".'.'.'PF" E?an {in hnqunj o Sehoduled Chock

Powar sonsor HP B481A MyY41092317 18:0nt-02 (in houso chock Col-11) In house chock: Oet-13

AF ganamlor H&S SMT-06 100005 04-Aug-98 {in housa chack Oct-11) In houso chack: Qaot-13

Motwark Analyzor HP 07510 US37390585 542068 18-0ct-01 (in house chock Ool-11) In house cheok: Oct-12
MNama Funglign Signatura

Callbratod by: Jotan Kastratl Laboratory Tachnlcian P "_ = 2 e

- = [~
Approvad by: iKaijn Pokovic Technlcal Monagor . r’ =

Issund: Oolober 20, 2011

Coilificate No: D1800Y2-259_0ct1
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Calibration Laboratory of s,

\Q:"_r.a Schwalzariachor Kallbriordianal
Schmid & Partner *HF- Service sulssa d'dtalonnage
: f
Engineering AG gaﬁ,};'qﬁmg Sarvizlo svizzore di taratura
Zoiighauasirnaas 43, 8004 Zurich, 8wilzerland if,‘q,-':::‘n-:‘\“}‘- Swias Callbratien Sorvice
4 IflI.I it
Aonaraditod by tho Swiss Acoradilation Sorvice (SAS) Accreditation No.; SCS 108

Tho Swiss Accroditation Sorvice Is one of the signalaries 1o the EA
Multilnteral Agrasmant for tha rocognition of aalibration certificnates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

IEEE Std 1528-2003, "IEEE Recommended Praclice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurament Techniques”, December 2003

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

Federal Communications Commission Office of Enginearing & 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:

Corilleatle Na: D1800V2-289 0at11 Page 2 of 8

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 centar marking of the flat phantom section, with the arms oriented

parallel to the bady 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
measurament at the SMA conneclor to the faead point. Tha Return Loss ensures low
reflected power, No uncertainty required,

Elactrical Delay: 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.




Measurament Conditions

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

DASY Verslon DASYE V6282

Entrapmmrnn Advancad Extrapolation

Phantom Modular Flat Phantomn

Distance Dipole Cantar - TSL 10 mm with Spacar

Zoom Scan Resolutlan dx, dy, dz = 6 mm

Frequeney 1800 MHz + 1 MHz
Head TSL parameters

The fellowing parameters and caloulations were applied,
Tamparature Parmittivity Conductlvity

Meminal Head TSL paramoters 22.0°C 40.0 1.40 mho/m

Moasurad Head TSL parameters {220+ 0.2)°C B7x6% 1.38 mho/m £ 6 %

Head TSL temperature change during test =0.56°C
SAR result with Head TSL

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

SAR measured 260 mW Input powar 8,46 mW /g

SAR for nominal Head TSL parametars

normalized o 1W

38.1 mW /g £ 17.0 % (km2)

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

candition

SAR measurad

260 mW input powar

4.98 mW /g

SAR for nominal Head TSL parametars

normalized to 1W

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

Body TSL parameters
The following parameters and calculations wara applied.
Temperature Permittivity Conductivity
Naminal Bady TSL paramaelers 22.0°C 533 1.52 mho/m
Measurad Body TSL parameters (22.0 +0.2) "G 54.4 6% 1.52 mho/m « 6 %
Body TSL temperature chango during test =0.5°C
SAR result with Body TSL
SAR averaged over 1em” (1 g) of Body TSL Conditlon
5AR measurad 250 mW Input power ar2mW/g

SAR for nominal Body TSL parameters

normalizad o 1W

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

SAR avaragod over 10 cm” (10 g) of Body TSL condition
SAR measured 250 mW input power 514 mW /g
SAR far nominal Bady TSL paramelors narmalizad o 1W 20.6 mW / g = 16.5 % (k=2)

Gartilicate No; D1B00VZ-258_ Ot
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Appendix

Antenna Parameters with Head TSL

Impadance, translormad (o fead point 49140 -57 1
Return Loss -24.7dB

Antenna Parameters with Body TSL

Impadance, transformad to feed polnt 46,20 - 57 |2
Return Loss -22.14dB

General Antenna Parameters and Design

Elecirical Delay {one directlon) 1.187 ns

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

The dipole |8 made of slandard samirigld coaxial cable. The centar conduetor of the feading line Is directly connacted te tha

second arm of the dipala. The antenna Is tharefore short-clreulted lor DC-signals.
Mo excessive force must be applied to the dipole arms, because thay might band or tha soldered conneclions near the

feadpoint may be damagad.

Additional EUT Data

Manufacturad by SPEAG
Manufacturad on Dacambar 23, 1938

Corilicate No: D1B0OV2-259_0ci11 Pago 4 of &



DASYS Validation Report for Head TSL

Date: 20.10,2011
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DIR00V2 - 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/JIEC/ANST C63,19-2007)

DASYS2 Configuration:
¢ Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 29.04.2011
« Sensor-Surface: 3mm (Mechanical Surface Detection)
o [Electronics: DAE4 Sn601; Calibrated: 04.07.2011
« Phantom: Flat Phantom 5,0 (front); Type: QDOOOPS0AA; Serial; 100]
« 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:
Measurement grid; dx=5mm, dy=5mm, dz=5mm

Relerence 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 1.912 mW/g

4,00
100
TR

2o.un

#%.00

0dB = 11.910mW/g

Certilicala No: D1800V2-260 Oclil Pago G of 8



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

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: D1800V2 - SN; 259

Communication System: CW; Frequency: 1800 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/ANST C63.19-2007)

DASYS52 Configuraiion:

Probe: ES3DV3 - SN3205; ConvF(4.74, 4,74, 4.74): Calibrated: 29.04.2011
sSensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04,07.2011

Phantom: Flat Phantom 5.0 (back); Type: QDODOPS0AA; Serial: 1002
DASYS2 52.6.2(482), SEMCAD X 14.4.5(3634)

Date: 20.10.2011

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 94.339 V/m; Power Drift = -0,08 dB
Peak SAR (extrapolated) = 17.128 W/kg

SAR(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
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zoughnussirasse 43, 8004 Zurlah, Switzarland

Schwolzorincher Knlibrierdiaonst
Barvico sulsso d'dlnlunnuqn
Servizlo svizzero dl taratura
Swisa Calibratlon Sorvice

Accraditad by the Swiss Accradilation Sorvico (SAS) Accraditation No.: SCS 108

Thi Swiss Aceradiiation Sorvice s one of the signatorios to the EA
Multiinteral Agroement lor the recognilion of ealibration eortificntos

Motorola MDb Cortifiente Ho: D2450V2-740_Feb12

Cllent

CALIBRATION CERTIFICATE

D2450V2 - SN: 740

Objoct

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

Calibration procadura(s)
Callbration dota:

February 07, 2012

This callbralion cerlilicate degumants the iracoabiily io natlonal siandards, which realize tho phyaleal uniia of maasurements {S1).
Tha measuramants and the uneoftaintineg with canfidonca probabliity ara givan on tho following pagos and ara parl of tho cerificat,

Callbration Equipment usad (M&TE crlical tor calibration)

Al calibralions hava baon sonductad in tho clasad Inboratory Iacility: onvironment temperature (22 + 3)°C and humidity < 70%.

e

Primary Standards D # Cal Data (Canificato No.) Sohodulod Callbration

Pownr malor EPM-4424A GBAT400704 05-0cl-11 (Mo, 217-01451) Q=12

Powar sansar HP B4B1A Usa7 202783 05-0ct-11 {No. 217-01451) Qo2

Raoforenco 20 dB Allanuatar SN: 508G (20g) 20-Mar-11 (No. 217-01360) Apr-12

Typa-N mismatch comblnalion SN: 80472 / 08527 20-Mar-11 (No, 217-01371) Apr-12

Roleranco Probe ESI0V3 SN; 3205 30:Dao-11 (Mo, ES3-3206_Doc11) Doe-12

DAEd SH: 601 Od-Jul-11 (Mo, DAEA-601_Juli1) Jul-12

Socandary Slandards Dy Chock Dale (in house) Sehadulod Chack

Powar senssi HP B401A MY41092317 18 lﬂ'l:l 02 (In houso chnl:k DGI 1 I} In houao chock: Oct-13

AF gonoralor RAS SMT-08 100005 04-Aug-9p (in house chack Oct-11) In house oheak: Got-13

Metwork Analyzer HP O763E USA7300508 54208 18:0et:01 (In house chnck Oal-11) in houso check: Oct-12
Hamo Function Slgnaturi

Calibratod by Iaran Ei-Naoug Laboratory Tachnician | ,u

Ao El-am ous
Approvad by: Kalla Pokevie Technlcal Manager o

= g «ri,? :

Issund: Fabruary 7, 2012

Tlhllull_qlslllllllfrrplinnlunrllmlnlqltuIul'rnll not bo rﬂ;grgdycﬂﬂ axcapl n [tlllll I\ﬁl{‘quUI_WJIIIM llll[lpll?'-'_ﬂll ﬂ”hl:l ',ﬂlm?#w-
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Calibration Laboratory of ﬁw:'*:l_,{;;a?

Sohwalzarlschor Knllbrlerdienst

i
Schmid & Partner j H""h”"iﬂi Sarvico sulsse d'dtalonnage
Engineering AG e Sarvizle avizzaro di taratura
Zoughausstrosse 43, 8004 Zurlch, Swilzerland s, ﬁﬁc\*ﬁ Swins Callbratlon Sorvice
il
Accraditad by the Swiss Accrodilation Service (SAS) Aceradiintion No.: SCS 108

Tho Swiss Accroditation Servieo is one of the algnatories to tho EA
Muitliateral Agreement for the recognition of anllbration certificatos

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 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
Elactromagnetic Flelds; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

* Fead Point Impedance and Return Loss: Thase parameters are measured with the dipole
positionad under the liquid filled phantom. The impedance stated is transformed from the
measuremeant 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,

s  SAR measurad: 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
connector.

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

Corliicate No: D2450V2-740_Fabi12 Page 2 of 8



Measurement Conditions

DASY ayatem conliguration, as far as not ¢lven on page 1.

DASY Verslon DABYEH VE2.8.0

Extrapolation Advanced Exlrapolation

Phantom Modular Flat Phantem

Distance Dipole Center = TSL 10 mm wilh Spacer

Zoom Sean Resolution dx, dy, d2 = & mm

Fraguency 2450 MHz + 1 MHz
Head TSL parameters

The following paramatars and caleulafions woro applisd,
Temperatura Parmittivity Conductivity

Mominal Head TSL paramaotors 22.0°C 28.2 1.80 mho/m

Measured Head TSL paramelers (22.0£0.2) °C B0 +8% 1.86 mho/m + 6 %

Head TSL temparature change during 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 133 mW /g

SAR for nominal Head TSL paramators normalized ta 1W 523 mW /g £17.0 % (k=2)

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

SAR moastrad 250 mW Input powar 6.15mW /g

SAR for nominal Head TSL paramators normallzed to TW 24.4 mW /g = 16.5 % (k=2)
Body TSL parameters

Tha following parametars and caleulations wera applled.
Temperature Parmittivity Conductivity

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

Measurad Body TSL parametars (220 :0.2)°C 523+16% 202 mho/m+ 6 %

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/g

SAR for nominal Body TSL paramators normalized to 1W 49.5 mW /g = 17.0 % (k=2)

SAR averagoed over 10 cm® (10 g) of Bady TSL condition

SAR measured 2560 mW Inpul power 5BEmMW /g

SAR for nominal Body TSL paramelers

narmalizad to 1W

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

Caorlificata No; D2450V2-740_Fab12

Pagndof 8




Appendix

Antenna Parameters with Head TSL

Impodanc, transtormaed ta feed point B220Q+28)0
Heturn Loss - 28.0 dB

Antenna Parameters with Body TSL

Impedance, transformad to lead palnt 49.5 (3 + 4.3 |
Return Loss - 27.24dB

General Antenna Parameters and Design

Electrical Dalay (one direction) 1.160 ne

After long term use with 100W radialed power, only a slight warming of the dipole near the feadpoint can be maasurad,

The dipolo s made of standard semirigid coaxial cable. The conter conductor of the Teeding line |s direclly connected io the
second arm of the dipole. The antanna la tharefore shor-clrcuitad for DC-slgnala. On some of the dipoles, small and caps
are addad to the dipole arms In order to improva matching whaen loadoed according to the position as axplained in the
"Measurament Condilions” paragraph. The SAR dala are not alfactad by this change, Tho averall dipola length is st
agcording to the Standard.

Mo excessive foree musl be appliad 1o the dipole arms, bocause they might bend or the soldered connaclions naar tha
faadpolnt may be damaged.

Additional EUT Data

Manulactured by SPEAG
Manulacturad on Soplamber 18, 2003

Calilicato No: D2460V2-740_Fab12 Pagod ol &



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; g, = 38.9; p = 1000 kgth

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.45, 4,45, 4.45), Calibrated: 30,12.201 |
+  Sensor-Suirface: 3mm (Mechanical Surface Detection)
¢ Electronics: DAE4 Sn601; Calibrated: 04.07,201 1
¢  Phantom: Flat Phantom 5.0 (front); Type: QDUDOPS0AA; Serial: 1001

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

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

Reference Value = 99,703 V/im; Power Drift = 0,06 dB
Peak SAR (extrapolated) = 27.7820

SAR(I g) = 133 mW/g; SAR(10 g) = 6,15 mW/g
Maximum value of SAR (measured) = 17.052 mW/g

00
14,40

<18.70

<. i 8
I e

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

24.00
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Impedance Measurement Plot for Head TSL
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DASY5 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; g, = 52.3; p = 1000 kg/m’
Phantom section: Flat Section

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

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

s DASYS2 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 = -0.0091 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

AL60
a4l

-11.20

-24,00

0dB = 16.620mW/g = 2441 dB mW/g

Cortilicala No: D2480V2-740 Fubi12 Paga 7 of B



Impedance Measurement Plot for Body TSL
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