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Aceroditod by the Swiss Accrodiiniion Sorvice (5A8)
The Swiss Accroditation Service s one of the signatories to the EA
Mullilatoral Agrapmaent far tho recagnition of calibralion carlificates

Cllani Motorola MDb
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Swias Callbratlon Service

Accreditation No.: SCS 108

Gartitlonts No: D2450V2-B63 Mar11

CALIBRATION CERTIFICATE

Objaci

Calibration procedur (&)

Gallbration dato:

Primary Standards

Powor mator EPM-4424,
Powar sansar HP 84814
Anforance 20 dB Altenuator
Typo:N mlamatch cambination
Raforonce Proba ES30DV3
DAE4

Sacun-:lmy Standarda
Pawar aonaor HP Edﬂm

AF genaratar R&S SMT-06
Moelwark Annlyzor HF 8753E

Calibratad by:

Appravad by,

D2450V2 - SN: 863

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011

Callbration Equipment used {M&TE critical for calibration)

5N: 5ORG {20g)
5N: 50472 / 06327
SN 3205

Sh: 6M

0w

MY41002317
100005

LIS37300585 54206

MNama
Dimoa |llav

Kalln Pokovie

10 Cal Dato (Gortilicato Na,)
GRATA80704 06-0c1-10 (Mo. 217-012466)
Usaran27al 06:0al-10 (Mo. 217-01266)

ao0-Mar-10 (No. 217-01168)
a0-Mar-10 (Mo. 217.01162)
30-Apr=10 (Mo, ES3-3205_Aprio)
10=Jun=10 (No, DAE4-601_Juni0)

__Chock Date (Inhouse)

18:00t-02 (In houso chock Cot-08)
#4:Aug-99 {in houso chagk Gat-09)
18:0at-01 (in house check Oot10)

Funelion
Lllbﬂfﬂﬂl'v Tachnlelan

Technlcal Managar

This calibration cartificats shall not bo roproducad axcapl In lull wllllllnulll writtan appraval of tha laboratary.

This callbration corilieats dosumants the tracoabllity to national standards, which realize the phyaical units of measuromanis {51},
Tho measuroments and the uncartaintios with confidance probability are glven on the fellewing pages and are part of the corlilicata,

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

Schadulad Calibration
Oat-11
Oat-11
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Mar-11
Apr-11
Jun-11

Schedulad Chock

In heuse chack: Oel-11
In house chock: Ogl-11
In housa chack: Ogl-11

Signatura
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Calibration Laboratory of
Schmid & Partner
Enginearing AG

Zoughausairagso 43, 0004 Zurloh, Swilzerland

Schwalzoriachar Knllbriarcdionst
Sorvieo sulsse d'dtalonnage
Servizio svlzzero di taratura
Swiss Cnlibration Service

Accrodited by the Swiss Accreditalion Service (SAS) Accreditation No.: SCS 108
The Swiss Accreditation Service Is ono of the signatorlos to the BA
Multiinteral Agreemaent for the recognition of callbration certifioates

Glossary:

TSL lissue simulating liquid

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

Calibration is Performed According to the Following Standards:
a) |IEEE Std 1528-2003, "IEEE Recommended Practice for Determining the Peak Spatial-

Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Davices: Measurameant Techniques”, Decambar 2003

b) IEC 62208-1, "Procedura 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 Mobhile and
Portable Devices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Cortilicate No: D2450V2-863_Mar11 Paga 2 of 8

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

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

Feed Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurement at the SMA connector to the fead 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 ara used to calculate the
nominal SAR result,




Measurement Conditions
DASY sgmm cunilgumtlon. a5 far as not given on page 1,

DASY Verslon DASYS VE62.6.2
Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantam V5.0

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

Freguency 2450 MHz 2 1 MHz

Head TSL parameters

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

Carlificate Na: D2450V2-663_Mari 1 Page 3ol 8



Body TSL parameters

The following parameters and ealculations were applied.

Temperature Permittivity Conductivity
Nominal Body TSL parameters 22.0°C 52.7 1.86 mho/m
Measured Body TSL paramoters (22.0£0.2)°C E1.5+8% 1.92 mho/m + 6 %

Body TSL temperature during test

(21.0 £0.2) °C

SAR result with Body TSL

SAR averaged over 1 em’ (1 g) of Body TSL Condition
SAR measured 250 mW input powar 13.2mW/g
SAR normalized normalized o 1W 528mW /g

SAR for nominal Body TSL paramatars

narmalized o 1W

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

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

condition

SAR measured 250 mW Input powar B11mW/g
SAR normalizod normalized to 1W 244mW /g
SAR for nominal Body TSL parametars normalizad to 1W 244 MW/ g = 18.5 % (k=2)

Coriflcate No: D2450V2-863 Marii
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Appendix

Antenna Parameters with Head TSL

Impaedance, transformed to leed polnt 6314 +29|0
Halurn Loss -27.7 dB

Antenna Parameters with Body TSL

Impedanca, transformed to feed point 48581+ 5.2 |1
Return Loss -265,2dB

General Antenna Parameters and Design

Electrical Delay (one direction) 1.165 ns

Altar long term use with 100W radiatad powar, anly a slight warming of the dipale near the feadpoint can be measured,

The dipole la made of standard semlirgld coaxlal cabla. The centar conductor of the faeding lina s direclly connactad 1o tha
gacond arm of the dipola. The antenna Is therefore shor-clrculted for DG-signals.
Mo excesslve lorce must be appliad to the dipole arms, because thay might band or the soldered connactions near the

leadpoint may be damaged.

Additional EUT Data

Manufactured by SPEAG
Manufacturad on April 23, 2010

Carillicaia No: D2450Y2-063_Marii Page 5 of 9




DASY5 Validation Report for Head TSL

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

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

Medium: HSL U12 BB

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

Measurement Standard: DASYS5 (IEEE/IEC/ANSI C63.19-2007)
DASYS Configuration:
e Probe: ES3DV3 - SN3205; ConvF(4.53, 4.53, 4.53); Calibrated: 30.04,2010
+  Sensor-Surface: 3mm (Mechanical Surface Detection)
+ Electronics: DAE4 5n601; Calibrated: 10,06,2010
¢ Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
+  Measurement SW: DASYS52, V52.6.2 Build (424)

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

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

Reference Value = 104.8 V/m; Power Drift =-0.11 dB

Peak SAR (extrapolated) = 27.215 W/kg

SAR(1 g) = 13.3 mW/g: SAR(10 g) = 6.23 mW/g

Maximum value of SAR (measured) = 17,128 mW/g

4,20
gun Y
%11

A1l

21,80

0dB = 17.130mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

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

Medium: MSL UI2 BB

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

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

PASYS Configuration:
= Probe: ES3DV3 - SN3205; ConvFi4.31,4.31, 4.31); Calibrated: 30,04.2010
s Sensor-Surface: 3mm (Mechanical Surface Delection)
» Electronics: DAE4 Sn601; Calibrated: 10.06.2010
= Phantom: Flal Phantom 5.0 (back); Type: QDOO0PSOAA; Serial: 1002
*  Measurement SW: DASY52, V52.6.2 Build (424)
»  Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 97.651 V/m; Power Drift = -0.03 dB

Peak SAR (extrapolated) = 27.947 Wikg

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

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

4 Al
SR
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0dB = 17.460mW/g

Corlificate No; D2450V2-863_Mar11 Page B of 9



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
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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
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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
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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
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S ER]
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22.10

0dB = 17.010mW/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 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
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0.2
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0dB = 16.850mW/g
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Impedance Measurement Plot for Body TSL
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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
Tedpiliphy

Aceratiied by the Swisa Accradiiation Service (SAS) Accraditation No.: SCS 108

The Swiss Aceroditation Serviee Is one of the signatories to tho EA
Mullitatoral Agraomaent far the recognition af ealibration carlificnioa

Cllent Motorola MDb
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

Gertilicato No: D1800V2-271_Marii
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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

Page 3 of 9




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
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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
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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 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

Cartilicata Mo: D1800V2-250_ Mar11 Paga 8 of 9



Impedance Measurement Plot for Body TSL

17 Mar 2011 10123:33

Eﬂm 211 iU Fs AY A, 10% 5.5508 ¢ 490,80 pH 1 200,000 D00 HHz
g e
' "
i / e CHi Harkers
; 2 261,84
4 ={dd,83 n
Car i 25000 GHz
|
|
1
Fiit §
16" \
CHZ 811 LOG 5 dB/REF =30 di .'."H-Ml?.dﬂ. 1 800,000 00@ HHz
=
e T 9 CHZ Harkers

R —/f"’:*—— T T e

Mg =

+ = = = SRR A - — R T B - -

'BTART 1 600.000 000 HHz ' STOF 2 650,000 000 HHz

Cartificata No: D1800V2-250_Mar11 Page 9ol



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
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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

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

Carlficata No; DB35V2-436_Mar11 Page Gof 9



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

Page 3 ol 9




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

Schmid & Parner
Engineering AG

Schwailzerlscher Kalibrlerdienst
Zervice sulsse d'étalonnage
Sarvizlo swizzera dl faratura

Zeuphaussirasse 43, $004 Zorigh, Swilikerland Swles Callbralion Servloe

Accroditod by the Swiss Accreditalion Sarvice [SAS) Accredilallon No: SCS 108

Tha Swizs Avcreditatlon Service is one of the slgnalorfes to the EA
Multilataral Agraeman for the racogritlon of callbration serillicales

Cltenl Motarcla MDb

CALIBRATION CERTIFICATE |

DoGHZVZ - SN: 1088

Certiticate No: DSGHzV2-1058 Jan11

Ohicat

Calibration procadure(sh

Catibration dono:

Prmary Standants
Powor mokor EPW-44248,

Poawor sansor HP 94814
Retarancc 20 dB Allonoalar

[Rotorance Probe EXJDWA
DAER

Secandary Slandards
Fower aonsor HP E4B14,

AF ganeralor A&S SMT-06
Moteork Analyzar HP B752E

Calibated by:

Anproved bay:

Type-N mismatch caembinatlon

QA CAL-22.v1

Calizration procedure for dipole validation kits betwesn 3-6 GHz

January 07, 2011

Catitration Equipnicnl used (MATE crtical for calibration

| GRTas0vd
U5I7292733

SiN: H0BG {20g)

SN: 50472 7 DEI2Y
SH: 3500

SM- B0

| Mya1002317
100005
LU&37:390585 $4205

MNarmea
Jelon Kasirali

Koo Pokovie

Corilicate No: DoGHzY2-1098 Janr 1

Cal Gote sCenilicate Mo}
DE-Crot-10 (Mo, 217-01 265

OG-Czb- 10 (Wo, 217-05206)
F0-Mar-10 {Ho. 217-31158)
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This calibration certilicale documenis the traceabllity 1o patlonal standards, which reallizo 1he physical unlis of measuromenis (S}
Thor measuramants ard e sortainties wilh confidencea prababilily awe given gn the lilewing pages and are part of the cerilicate,

All calibralions have boen conducted In tha clesad labozatory faclity: enviconment tamperatire (22 + 350 and Wity <« 7055
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Calibration Laboratory of AN

Schiwalzarischer Kailbrigrdlensl

Schmid & Partner 3‘ R““*—-“"—T:}f"f-& Servico sulzse d'étalonnage
Engineering AG Lok Servizig guizzers di taralure
Zoughavsetrasee 43, 8004 Zurich, Switzerland y, fﬁu"* Swles Callbrallon Service
Ly
Accrodited by the Swiss Accreditallon Sanace (SAS) Accraditallon Mo SCS 108

The Swiee Accreditation Service 15 one of the signetarios lo the EA
Multilataral Agreataonl for the recognltian of calibration cerlificates

Glossary:

TSL tissue simulating liguid

ConvF sensitivity in TSL / NORM x,v.z
N/A not applicable or nat measured

Calibration is Performed According to the Following Standards:
a} IEC 62209-2, "Evalualion of Human Exposure to Radio Frequency Figlds frorm Handheid

B)

and Body-Mounted Wireless Communication Devices in the Fraguency Range of 30 MHz
to & GHz: Human models, Instrumentation, and Procedures”; Par 2; “Procedure to
determing the Specific Absorption Rale (SAR) for including accessories and mulbple
transmiiters”, March 2010

Fedearal Communications Commission OHics of Engineering & Technology (FCC OET),
“Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofreguency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devices with FCC Limits for Human Exposure to Radiofraquency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

c)

DASY4/S 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 statad in the certificate are valid at the frequency
indicated.

Antenna Paramelers with TSL: The dipole is mountsd wilh the spacer o position its feed
point exastly balow tha center marking of the flat phantom saction, with the amms oriented
patailel 1o the body axis.

Feed Point impedance and Return Loss: These paramelers are measured with the dipole
positioned undear the liquid filled phantom. The impaedance stated is transformed from the
measurement al the SMA conneclor to the feed point. The Return Loss ensuras low
reffacted power. No unceitainty reguired.

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

SAA measured: SAR measured al the stated antenna input power.

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

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

GCoitificata Mo: DBGHZV2-1098 Jani Paga 2ol 12



Measurement Condltfons
DASY system configuration, as lar as not given on page 1.

DASY Verslon DASYS V52.8
Exirapolatlon Advanced Extrap{;latiorr

Phantam Modular Flal Phantom ¥5.0

Distance Dipole Cantar - TSL 10nm with Spacer
Area Scan rasolution dx, dy = 10 mm

Zoom Scan Resolution dx, dy = 4.0 mrn, dz = 2.0 mm

Head TSL parameters at 5200 MHz
The tollowing paramaters and catoulations ware applied.

Temparature Parmittivity Conductivity

Mominal Head TSL parameters 22000 35.0 4.66 mhalfm

Measured Head TSL paramaeters (22.0+0.7°C 5.3+ 6% 4.53 mhoim + 5 %

Head TSL temperaturs 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 conditian

SAR measured 10 mW input power BE2A MW /g

SAR normalized normalized to 1W BZEBMW /g

SAR for naminal Haad TSL paramelars nomalized to 1w 2.5 mW /g £ 189 % (k=2)

SAR averaged over 10 em? {10 g} of Haad TSL eondition

S&R measured 100 mW input powar 235mW /g

SAR nommalizad normalized o 1w F3emiW /g

SAR for nominal Head TSL parameters normalized o 1W 23.4 mW g =19.5% (R=2}

Carificats Mo: DSGHzV2-1028 Janii Paga 301 12




Head TSL parameters at 5800 MHz

The following parametars and calgulalions werg appliod.

Temperaiure Fermiltivity Conductlvity
Mesninal Head TSL parameters 2z0eC 383 527 mhaim
Meoasured Head TSL parametors (220 +0.2)°C 3556 % AT Imham £ 6%
Head T5L 1emporatura durlng tast {220 £ 0.2)"C

SAR result with Head TSL at 5800 MHz

SAR averaged over 1 cm? {1 g) of Head TSL gundilion
SAR meaauned 100 mW input power a.22mW /g
SAR normalized narmalized to 1% 822 mW /g

SAR far nominal Head TSL paramatars

normalized 10 1W

SAR everaged over 10 cm” {10 g) of Head TSL condition
SAR measurdd 100 W npul power 231 mw /g
SAR normalized nermallzed to W HAmWig

SAR for nominal Haad TSL parameters

marmalized o 190

93,5 MW 7 g £ 19.5 % (k=2)

Centificate Mo DSGHA2-1088, Janid
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Body TSL parameters at 5200 MHz

Tha lollowing parameatars and calculations ware applied.

Temperalure Parmitilvity Conduciivity
Nominal Body TSL paramelers 22.0°C 490 £.30 mtem
Measurad Body TSL paramsters (22002 °C 47228% 537 mhodim = & 4%
Body TSL tomperalurg during test {(21.5 £ 0.2} °C -

SAR result with Body TSL at 5200 MHz

5AR averaged over T cm® {T o) of Body TSL condilion
SAR measunod 100 mW input power TEBImW /g
SAR nermalized normalized to 19 e lmw /g

SAR lor reatningl Bowdy TSL parameters

narmalized to 10

77.5 mW f g + 19.9 % (k=2)

SAR averaged ovar 14 em® (10 g} of Body TSL condlticn
SAR measured 100 mW [nput power 21T mw /g
SAR nonmalized ngrmallzed 10 1W S1FmWig

SAR for nominal Body TSL parametars

normallzad lo 1%

21,5 MW 7 g + 18.5 % (k=2)

Body TSL parameters at 5800 MHz

The following parameators and ealealations wore appiled.

Temperatura Parintillviy Conductivily

Nominal Body TSL parameters ezog 4.2 6,00 rbigim
Measured Body TSL parameters 220 0.2°0 d6.1 £ 6 % .14 mho'm+ 6 %
Body TSL temparature during test (21.5 0.2 *C

SAR result with Body TSL at 5800 MHz
SAR avaragad over Tcm® {1 g} of Body TSL condition
SAR measLrad 100 m inpul power TP MW g
EAR nomallzed normallzed to 1W FA7 mw i g

BAR far nomingl Body TSL parameters

rxrmalized o W

YT MW g £ 19.9 % [k=2)

SAR avaraged ovar 10 em’ (10 g) of Body TSL condition
SAR messured 100 mW input power 201 mW /g
SAR normalized normalized to 1 201mW/ig

SAR for nominal Body TSL parameters

narmalized to 1w

19.9 mW /g £19.5 % (k=2}

Ceificate Mo DGH2V2-1098 _Jani
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Appendix

Antenna Parameters with Head TSL. at 5200 MHz

Impedance, transformed Io leed point 51,32 8.8 ¢

Return Loss 21.2dB
Antenna Parameters with Head TSL at 5800 MHz

Ingedance, ransformed 1o fead point 55152 - 06 5

Return Loss -26.2 dB
Artenna Parameters with Body TSL at 5200 MHz

Impadanca, ransformed to faed paind B140-7440

Return Loss 226 db
Antenna Parameters with Body TSL at 5800 MHz

Impodancs, translormed to fead peint SR+ 1562

Raslurm Loss 257 dB
General Antenna Parameters and Design

Elactiical Delay (one direclion] 1.206G ne

Alter long lorm uasr with 40 W radiated power, only & slight warming of tho dipole noar ihe feedpoint can bo moasurad,

The dipola is mace of standard semitigid coaxial cable. The center conductor of the leeding [ine is directly connacted Lo
the second arm of the dipale. The artanna is therefare short-circuited for DE-signals.
Mo excessive force mus be applied to the dipole arms, because thay might bend or the soldered connections near the

faedpoint may bo damaged.

Additional EUT Data

Manufaciured by

SFEAG

Manulactured an

September 24, 2010

Cemtificate fNo: DSGHAY2-1088 Jand i
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DASYS Validation Report for Head TSL
DatefTime: 07.00.20011 [2:5%:3%8

Test Laboratory: SPEAG, Yucich, Switzeriand

DUT: Ripole 5GEHz; Type: DSGHZV2 Scrial: DSGH2Y2 - SN: 1098

Comomunication System: CW5 Frequency: 5200 MITz, Frequengy: 5800 dMH:; Duty Cyele: 121
Medium: HSL 5000

Medium parameters used: £ = 5200 MHz: 0 = 4.5 mho/m; er = 353, p = {000 kg/m3d
Medium parameters used: £= S800 MIz; 0 = 5,17 mbhofin, gr = 33.5; p = 1000 kgfm3
Phantont section: Flat Seclion

Measuvement Seandard: DASYS (IEEE/AEC/ANSL C63.19-2000)

NDASY S Conliguration:

»  Probe: EX3DV4A - SN3S03; Convl5.36, 5.36, 5.36), ConvE{4. 85, 4.85, 4. 85), Conv(d.74, 4.74,
4,74y, Calitwaled: 05.03.2010)

«  Sensor-Sucface: 2mm (Mochanizal Sorface Delection)

«  Llecirenics: DAR4 SneQ)]; Calibrated: 10.06.2010

o Phanton: Flat Phantorn 5.0 (frond); Type: QIRDOOOEPSOAA; Serial; 1001
»  Measurement SW: DASYSZ, V52.6.1 Build (408)

«  Postprocessing W SEMOAL X, v (14,42 Build (2595

Pin=100nW/d=10mm, [=5200 MYk/Zoom Scan (dxdx 2mm), dist=2mm (Bx¥xa)/Cuwehe b Moasurement
prid: dz=dimm, dy=4mm, dz=2mm

Relercnee Value = 66,501 Vim; Power Dvift = 0.04 dB

Peak SAR (extrapolated) = 31519 Wrkg

SAR(] g) = 8.28 mW/e; SAR(I0 p) = 235 mW/g

plaximum value of SAR (measwred) = 165048 mW/ip

Pin= 1 W/d=Hhany, [=5800 MHw/Zoom Scan (dxdx2mm), dist=2nm {x8x6)/Cubie 1 Messurcinent
arid: dx=dmm, dy=4dmmny, dz=2mm

Reference Value = 62,703 Vi Power Drift = 0.03 di3

Peak SAR (extrapolaled) = 34 812 Wikg

SARCL g) = 8.22 10W/g; SAR(LO g} = 2.31 mWig

Maximum value of SAR (measurcd) = 16,262 mW/g

Centilicale Mo OSGHzY2-1088 Janil Fago 7 ol 12
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tmpedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL
DatefTime: O6.01.2011 13:18:41

Test Laboratory: SPEAG, Zurtch, Switzerland

DT ipode SGHz; Type: DSGHVE, Serial: DSGHzVE - SN: Y

Communication Systeim: CW, Frequeney: 5200 MELz, Vrequengy: 5800 M1, Duty Cyele: 111
Medinny: MSLL 5000 MEl

Medium pacaeters used: F= 5200 MHz; o= 54 mho/m; ¢, =47.2; p = 1000 kge’m" 1
Medium parameters used: 1= 3800 MIz; 6 = 6,18 mho/m; &, = 46,15 p = 10K kg/m

Phaniom section: Flat Section

Mensurement Standard: DASYS (IEEE/AEC/ANST C63.19-2007)

BASYS Contiguration:

«  yobe: EX31IYVA - SN3SO3, Convl(4.88, 4.88, 4.88), Convl(4.37, 4.37, 437}, Convli{d 57, 4.57,
4,570 Calilwateed: 05032010

o Bensor-Surface: 2mm (Mechanical Sarluce Detection)

«  EBlectronics: DALES Sn60 1 Caiibwated: 10062070

+  Phantom: Elal Phantom 5.0 (hack); Type: QIOKNES0AA; Serial: (002
o DBleasurement SW: DASYS2, V32.6.1 Build (408)

«  FPostprocessing SW: SEMCAD X, V14,42 Build (2595)

Pin=100mW/d=10mun, f=53200 M H«/Xoom Scan (dxdx2mm), dist=2mm (8x8x6 ) Cuabe & Mcasurement
grich dx=dmm, dy=4dmui, dz=2mm

Eolerence Value = 59,9 Vi, Power IDnift = -0L00278 B

Peak SAR {extrapolated)y = 311 Wike

SAR( g) =781 mW/g; SAR(10 g) = 2,17 mW/g

Maxinnum valie of SAR (measured) = 15.2 mW/ig

Pin=10mW/d=10mm, =580 MIl='Zoom Scan (dxdx2mm), dist=2mm (8x8x6 3 Cube 0: Measurement
gricl: dx=4mm, dy=4rmm, dz=2nun

Reference Value = 54.4 Vg Poswer Dnift = -0.020 B

Peak SAR (extrapolated) = 354 Wik

SAR ) =737 mW/ig; SAR0 g) = 201 mW/ig

Maximum value of SAR (measured) = 14.5 mWig

Caditicaig No: DEGHzY2-1028 Jan1 Pago 10 ot 12
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Qdi = 14.5mW/g
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Impedance Measurement Plot for Body TSL
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