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Swiss Callbration Sorvice

Accraditation No.: SCS 108

Cerlliieate No: D1800V2-259_Mar11

Objoat

Callbration procodura(s)

Calibration data;

D1800V2 - SN: 259

QA CAL-05.v8

Calibration procedure for dipole validation kits

March 17, 2011

Caolibration Equipmant used (MA&TE critical for aallbration)

Cal Dato (Cortilicato No.)

Faforance 20 d0 Allanualor
Type- mismatsh combinalion
Rafarance Proboe ES30DVA

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

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

DAE4 EN: 401

Sagondary Standards 10 # -

Power sansor HP BaB1A MYd41082317

AF goneralor A&S SMT-06 100005

Matwaork Analyzar HP 8753E USarannsas 84200
MNama

Calibratad by: Claudlo Loublor

Approvad by Kalja Pokavic

CALIBRATION CERTIFICATE |

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

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

Schaduled Callbration

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

Chock Oate (Inhouse)

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

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

Funeiian
Labaratory Technlclan

Technlcal Managor

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

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

Schadulad Chack
In house chack: Ocl-11

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

lsaund; March 10, 2011

Cortilicata No; D1800V2-258 Mar11

Pagae 1ol 8




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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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

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

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

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

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

Coriificato MNo; D1800V2-259_Mari1 Paga2of 9



Measurement Conditions

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

SAR for nominal Head TSL paramelers

normalized lo 1W

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

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

SAR for nominal Head TSL parameters

normalizad to 1W

20.2 mW /g = 16.5 % (km2)

Carlilicalo No; D1800V2-266_Mar11
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Body TSL parameters

The followlng paramaters and caleulations wara applied.

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

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

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

Antenna Parameters with Body TSL

Impadance, transformed to fead point 446514+ 23|02

Raturn Loss - 23.9 dB

General Antenna Parameters and Design

Elacirical Dalay (cna direction) 1.198 na

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

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

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

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

Calibration has been perlormed with TR attachad to the dipole.

Additional EUT Data

Manufactured by SPEAG
Manufactured on Docamber 23, 1999

Carllficate No: D1800V2-250_Mar11 Paga 5ol B



DASY5 Validation Report for Head TSL

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

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

Medium: HSL U112 BB

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

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

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

Sensor-Surface: 3mm (Mechanical Surface Detection)

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

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

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

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

Peak SAR (extrapolated) = 17.170 Wikg

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

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

fili}
n

1.4k
-5.04
10,34

13.78

A7.23

0dB = 11.780mW/g

Carlificate No; D1800V2-258 Marl1 Page 6ol 0



Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL
Date/Time: 17.03.2011 16:12:49

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

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

Medium: MSL U12 BB

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

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

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

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

Peak SAR (extrapolated) = 15.772 W/kg

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

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

i
=

A3

16,71

OdB = 11.470mW/g

Corlificate No: D1800V2-259_Marii Page B of 9



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of

Schmid & Partner
Engineering AG

Zoughnuaairagse 43, 8004 Zurich, Swilzerland

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

Ellent Motorola MDb

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

Acoredilation No.: SCS 108

Carlifieato Na: D1800V2-250_ Mari1

Olsject

Calibration procodurais)

Calisration date:

Primary Standards
Fowar motar EPM-4424

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

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

Callbratad by:

Appravad by:

D1800V2 - SN: 250

QA CAL-05.v8

Calibration procadure for dipole validation kits

March 17, 2011

Calibratian Equipmant usod (M&TE crilical for calibration)

D8 __

Cal Bale (Cerificate Mo.,)

CALIBRATION CERTIFICATE |

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

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

Sohodulad Callbration

GB37480704
US37202783

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

Sh: 601

I8

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

Chack Data {in houso)

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

Sochadulad Chogk

MY 41002317
100005
USA7200808 S4206

Mamao
Claudia Laublar

Kaija Pokovic

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

Funetion
Laboralory Tachnlolan

Tachnlcal Manager

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

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

7

lssund: March 18, 2011

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

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

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:
s Measuremant Conditions: Further details are available from the Validation Report at the end
of the certificate. All figures stated In the certificate are valid at the frequency indicated.

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

» Fead Point Impedance and Return Loss: These parameters are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measurament at the SMA connector to the fead point. The Return Loss ansures low
reflacted power. No uncertainty required.

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

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

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

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

Carlllcate Na: D1B00OV2-250 Marii Pago 2ol 9



Measurement Conditions

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

DASY Verslon DASYS Vh2.6.2
Extrapolation Advancad Extrapolation
Phantom odular Flat Fhantom V5.0
Distance Dipole Conter - TSL 10 mim wilh Spacor
Zoom Scan Resolutlon dx, dy, dz =5 mm
Fraguency 1800 MHz + 1 MHz
Head TSL parameters
The following parametars and calculations were applied.
Tampoeratura Parmittivity Conductivity
Neminal Head TSL parameters 220°C 40.0 1.40 mho/m
Measured Head TSL paramoters (22.0x0.2) "C 394 x6% 1,36 mhe/m £ 6 %
Head T5SL temparatura during test (22.0+0.2)"C
SAR result with Head TSL
SAR averaged over 1 em” (1 g) of Head TSL Condition
SAR maasured 2560 mW input powar 947 mW /g
SAR normallzad nermallzed o TW 3ramW/g
SAHR for nominal Head TSL parameters normalized lo 1W 38.6 MW /g = 17.0 % (k=2)
SAR averaged over 10 am” (10 g) of Hoad TSL candilion
SAR measurad 250 mW input power 499 MW /g
SAR normalized nermalized to 1W 200mW /g

SAHR lar nominal Head TSL parameters

normalized to 1W

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

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

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

Corlificate No; D1800V2-250 Mar11 Page 4 of 9




Appendix
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

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

General Antenna Parameters and Design

Elecirical Delay {ona direction) 1,208 ns

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

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

feadpolnt may be damaged.

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

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

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

Carlificate No: D1800V2-250_Mari] Paga ol 0



DASYS5 Validation Report for Head TSL

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

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

Medium: HSL. U12 BB

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

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

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

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

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

Peak SAR (extrapolated) = 17.216 W/kg

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

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

i
i

-4.40

1130

1II

-17.16

0dB = 11.640mW/g

Corilicate No: D1800V2-250_Mari1 Paga G of 8



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

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

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

Medium: MSL. U12 BB

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

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

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

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

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

Peak SAR (extrapolated) = 15.727 W/kg

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

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

141
6,83
-10.24

1166

1707

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

Engineering AG

Zoughausatrasso 43, B004 Zurich, Swilzariand

Sehwalzerisohar Knllbrierdlenst
Borvice sulaas d'éinlonnngo
Safvizlo avizzaro di taratura
Swlaa Callbrailon Sarvioo

Accredited by the Swiss Accrodiafion Service (5AS) Acerodlintlon No.: SCS 108
Tho Swiss Accradlialion Sorvice |s one of the signatorios to the DA
Mullllatoral Agranment for the recognition of oalibration cortificatos

cient  Motorola MDb Cerlifiente No: D1B800V2-2d191_Jan12
|CALIBRATION CERTIFICATE |

Object D1800V2 - SN: 2d191

Calibration procedurn(a) QA CAL-D5.v8

Callbration procadure for dipole validation kits above 700 MHz

Calibratian diala: J!II'IUETY ﬂE. 2012

Thia onlibration corilicato doaumants tho Iracaabliity to natianal slandarda, whish renlizo tho physioal unils of measurements (S1),
Tha maasuraments and the unceralnties with confidonce probability ar glvan on the fallowing pagas and aro part of the cortilicate,

All olibrations have bean conductod in o clorad laboratory faclily: anvironmant tlomporaturo (22 + 3)°0 and humidity < 70%,

Callbration Equipmont usad (METE edileal for enlibraticny

Primary Standards inw Cnl Daio (Corilficala No.) Sehodulod Callbiation
Powar motor EFM:4424 GRaFdno7od Of-Cet-11 (Na, 217-01451) Oat-12
Powar aonaof HP B481A usayenzrng O8-Cel-11 (Mo, 217-01451) Oat-12
Rolerance 20 dB Altanuntor SN: 6OBG (20g) 20-Mar-11 (Ma, 217-01388) Apr-12
Typa:H mismatah combination SN: ho47.2 f DBA27 20-Mar-11 (Mo, 217-01371) Apr-12
Raloranca Proba ES30V3 5N 3206 a0-Dag-11 (Ne, ES3-3206_Decli) Dac-12
DAE4 SN 601 Od-Jul-11 (Mo, DAE4-B01 _Jul1i1) Jul-12
Bocondary Standards L R CheckData(inhouse) Aol L
Powar sensor HP B401A MY41002317 1B8:0ol:02 (In housa chack Ocl-11) in house chack: Ooi:13
AF gonorator A&S SMT-00 100005 D4 +Aug-00 (in houso chock Oot-11) in house chock: Oci-13
Molwark Analyzor HP 07838 USA7I0056% 54200 18:0at-01 {In houaa chock Gal-11) In housn chack: Ooi:12
Mamn Funclion + Blgnalire
Callbritod by, Infnn El-Nnoug Loboratory Tochniclan ( ) }I)
A - -
3 .
Approved by! Kaijn Pokovie Tachnlana! Manager P S i
= e ( P ﬁ,—"f

lasuod: January 12, 2012

This calibration corfilicats shall not ba repraduced except in full witheut writlen appraval of tha labaratory.

Canilicnla No; D1B00V2-2d191_Jani2 Page 1 ol 8



RO L il
Calibration Laboratory of ah__\,. A,

Sohwalzerigehar Kallbrlerdienat

Schmid & Partner j‘q‘ __Eé Service sulsse d'dtalonnage
Engineering AG e ? Sorvizlo avizzaro di taratura
Zoughausatrasao 43, B00A Zurleh, Switzerland '“:.-g# ,""?"‘:H.'w“} Swine Callbratlen Service
L] 'I'II (4}
Accraditod by the Swiss Acerediiniion Servico (SAS) Aceradilatlen Mo.: SCS 108

The Swisa Aceraditation Sorvies la ona of the signatorios to the EA
Multilateral Agreemant far (ha recagnitien of enlibration cortiflonios

Glossary:

TSL tissue simulating liquid

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

Calibration Is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, “IEEE Recommended Practice for Determining the Paak Spatial-
Avaraged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

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

Federal Communieations Commission Office of Engineering & Technology (FCC OET),
"Evaluating Compliance with FCC Guidalines for Human Exposure to Radiofrequency
Electromagnaetic Fields; Additional Information for Evaluating Compliance of Moblle and
Portable Davices with FCC Limits for Human Exposure to Radiofrequency Emissions”,
Supplement C (Edition 01-01) to Bulletin 65

Additional Documentation:

d)

DASY4/5 Syslam Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditions: Further detalls are avallable from the Validation Report at the end
of the certificate. All figures stated in the certificate are valid at the fraquency indicated.

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

parallel to the body axis.

Feed Point Impedance and Relurn Loss: These paramelers are measured with the dipole
positionad under the liquid filled phantom. The iImpedance stated is transformed from the
measurament at the SMA connector to the feed point. Tha Return Loss ensuras low
reflacted power. No uncertainly requirad,

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

SAR measuwred: SAR measured at the stated antenna Input power,

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

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

Codificale No: D1B0OVZ-2d181_Jani2 Pogo 2 of A



Measurement Conditions

DASY syatam n:unl_igumiiun. aa far as not glven on pagn 1,

DASY Varalon DASYS V62.8,0
Extrapolation Advanced Exirapolation

Phantom Madular Flat Phantom

Distancae Dipole Center - TSL 10 mim wilh Spacer

Zoam Sean Resolutien

dx, dy, dz =5 mm

Fraguancy 1800 MHz + 1 MKz
Head TSL parameters
The following parameters and calculations wore applied.
Tamparature Parmittivity Conductivity
MNominal Head TSL parameters 22.0'C 40,0 1.40 mha/m
Measured Head TSL parameters (220w 0.2)°C 389.7x6% 1.37 mho/m 4 G %
Head TSL tamparature change during test =0.5°C
SAR result with Head TSL
SAR averaged aver 1 em” (1 g) of Head TSL Conditlen
SAR measurad 250 mW Input powar p.EB MW /g
SAR for neminal Head TSL parametars normalized 1o 1W 30.2 mW /g 2 17.0 % (k=2)
SAR averaged over 10 em” (10 g) of Head TSL condition
SAR measured 250 mW Input powar A4 mW /g
SAR for nominal Head TSL parametors normalized o 1W 20.7 mW /g 2 16,5 % (k=2)
Body TSL parameters
Thae following paramelers and calculations were applied.
Temparature Pormittivity Conduetivity
Neminal Bady TSL parametors 22.0°C 53.2 1.52 mho/m
Mensured Body TSL paramotars (220£02)°C 63.046% 1.46 mho/m = 6 %
Body TSL teamperature change during tost =0.5°C
SAR result with Body TSL
SAR averaged over 1 em” (1 g) of Bedy TSL Condition
SAR measurad 250 mW Input power a24mW /g
SAR for nominal Body TSL paramatars normalized to 1W 37.0 MW/ g 2 17.0 % (k=2)
SAR avaeragod over 10 em’ (10 g) of Body TSL condition
SAR monsured 260 mW Input powar 490mW /g
SAR for nominal Body TSL paramelars normalizad 1o 1W 19.8 mW / g = 16.5 % (k=2)

Corilicata No: D1800V2-2d181_Jani2
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Appendix
Antenna Parameters with Head TSL

Impadance, tranalormad to land point

8B0-37 )0

Raturn Loss

- 28.1 dB

Antenna Parameters with Body TSL

Impodanaa, transfarmed to lead poini

af.2 (1-3.1 |Q

Ralurn Loss - 24,6 dB
General Antenna Parameters and Design
Elactrical Dalay {one direation) 1.213ns

Aftar long torm use with 100W radialed power, only a slight warming of the dipole near the fecdpoint can ba measurad.

Tha dipola is made of slandard semirigld coaxial cable. Tha center conductor of the feading line is directly connacted to the
sacond arm of the dipole. Tha antenna s theralore shor-clreulted for DC-signals, On some of the dipoles, small end caps
ara added 1o tha dipole arms In order te Improve matching when loaded according to the position as axplainad in the
"Measurement Conditions® paragraph. The SAR data are not affectad by this change, The overall dipole length is still

aaaording to the Slandard.

Na excossive force must ba applied (o the dipole arms, bacausa thoy might bend or the soldered connactions near the

feadpoint may be damagad.

Additional EUT Data

Manufacturad by

SPEAG

Manufacturad on

May 06, 2011

Cadificalo No: D1800vV2-2d191 .Jani2
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DASYS5 Validation Report for Head TSL

Date: 05.01.2012
Test Laboratory; SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIB00V2; Serial: DIB00VZ « SN: 2d191

Commumcation System: CW; Frequency: 1800 MHz

Medium parameters used: = 1800 MHz; o = 1.37 mho/m; ¢, = 39.7; p = 1000 kg/m®
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/EC/ANST C63.19-2007)

DASYS52 Configuration:
«  Probe: BES3DV3I - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 30.12.2011

¢ Sensor-Swrface: Imm (Mechanical Surface Detection)

+ Electronics: DAE4 Sn601; Calibrated: 04.07.2011
+  Phantom: Flat Phantom 5.0 (front); Type: QDOOOPSOAA; 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 = 97,675 V/m; Power Drift = 0.04 dBB

Peak SAR (extrapolated) = 17,1870

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

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

il
-

10,00

14,40

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

Corlllcato No; D1800V2-2d181_Jan12 Pago 5ol B



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

Date: 04.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 1800 MHz; Type: DIS00V2; Serial: DISO0OVZ - SN: 2d1921

Communication System: CW; Frequency: 1800 MHz

Medium parameters used: [ = 1800 MHz; a = .46 mho/m; g = 53; p = 1000 Iq'.gfm1
Phantom section: Flat Section

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

DASYS52 Configuration:
«  Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 30.12.201

Sensor-Surface: Imm (Mechanical Surface Detection)

« Electronics: DAE4 Sno01; Calibrated: 04,07.201 1
¢ Phantom: Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
«  DASYS52 52.8.00692); SEMCAD X 14.6.4(4989)

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

Reference Value = 93,486 V/m; Power Drift = -0.002 dB

Peak SAR (extrapolated) = 16,3590

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

Maximum value of SAR {imeasured) = 11,705 mW/g

-1.60
Fen
1000

-14.40

OdB = 11L710mW/g =21.37 dB mW/g

Corilioate No: D1800V2-2d181_Jan12 Pagoe 7 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

Page 1 of 9




Calibration Laboratory of
Schmid & Partner
Engineering AG

Zoughausstrosse 43, 8004 Zurlch, Switzerland

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

Ancraditad by the Swiss Accradilation Sorvico (SAS) Acereditation No.: SCS 108
The Swiss Accreditation Sorvice s one of the signatorlos to tho EA
Multilatoral Agranment for the recognition of ealibration certificates

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a) |IEEE Std 1528-2008, "|IEEE Recommended Practice for Determining the Peak Spatial-
Averaged Specific Absorption Rate (SAR) in the Human Head from Wireless
Communications Devices: Measurement Technigues”, Dacembar 2003

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

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

Additional Documentation:
d) DASY4/5 System Handbook

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

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

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

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

o  SAR measured: SAR measured at the stated antenna input power,

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

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

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



Measurement Conditions

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

DASY Verslon DASYS V52.6.2
Extrapolation Advanced Exlrapolation
Phantom Maodular Flat Phantom V4.9
Distance Dipole Center - TSL 15 mm with Spacer
Zoom Scan Resolutlon dx, dy, dz =5 mm
Fragquency 836 MHz = 1 MHz
Head TSL parameters
Tha f-:IIII:IWIr'Ig Eurumolum and calculalions wara ugplied.
Temperature Permittivity Conductivity
Mominal Head TSL parameters 22.0°C 41.5 0,90 mho/m
Measured Head TSL parameters (22.0+0.2)°C 410+6% 0.89 mho/m + 6 %
Head TSL temperature during test (22.0+0.2) °C
SAR result with Head TSL
SAR averaged over 1 em® (1 g) of Head TSL Condition
SAR maasured 250 mW inpul power 232mW /g
SAR normalized nermalized o 1W D2amMW /g

SAR for nominal Head TSL paramaters

narmalized to 1W

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

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

SAR for nominal Head TSL parameters

narmalized 1o 1W

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

Corificate No; DB35V2-422 Marl1
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Body TSL parameters
Tha 10IICJWI{‘|_5 parametars and ealculations were appliad,

Temperature Parmittivity Conductivity
Neminal Bedy TSL parameters 22.0°C 562 0.97 mho/m
Measured Body TSL parameters (22.0 £0.2) "C 54.34+6% 0.99 mha/m 6 %
Body TSL temperature durlng test (22.2x0.2)°C
SAR result with Body TSL
SAR averaged aver 1 em” (1 g) of Body TSL Condition
SAR measurad 250 mW Input powaer 249 mW /g
SAR normalizod narmallzad to AW 10.0mW /g
SAR for nominal Body TSL parameters narmalized to 1W 8.77 mW /g £ 17.0 % (k=2)
SAR avaraged ovar 10 cm® (10 g) of Bady TSL conditlon
SAR measunad 2650 mW Input power 1.63mW /g
SAR normalized normalized to 1W 68.52mW /g
SAR for nominal Body TSL parameters normalized to 1W 6.43 mW /g £ 16.5 % (ku2)

Carlllicale No: DB3EV2-422 Mari1 Page 4ol 8



Appendix
Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

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

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.427 ne

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

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

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

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

Calibration has been performed with TR attached to the dipole.

Additional EUT Data

Manulacturad by SPEAG
Manulacturad on August 24, 2000

Cartificate No: DB35V2-422 Mar11 Page 5 of &



DASYS5 Validation Report for Head TSL

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

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

Medium: HS1.900

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

Measurement Standard: DASYS (IEEE/IEC/ANSI €63, 19-2007)

DASYS Configuration:
+ Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04.2010
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10,06.2010
« Phantom: Flat Phantom 4.9L; Type: QDO00P49AA; Serial: 1001
¢« Measurement SW: DASYS2, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

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

Peak SAR (extrapolated) = 3.476 W/kg

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

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

240
4.00
120

B.60

=12.0n

0dB =2.690mW/g

Caortificate No; DB3AEV2-422_Mar11 Paga G ol 9



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

Date/Time: 16.03.2011 15:51:37
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DB3SVZ; Sevial: D35SV - SN:422

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

Medium: MSL900

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

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

DASYS Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.86, 5.86, 5.86); Calibrated: 30.04.2010
#  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 10.06.2010
s Phantom: Flat Phantom 4.9L; Type: QDO00OP49AA; Serial: 100]
«  Measurement SW: DASYS52, V52.6.2 Build (424)
« Postprocessing SW: SEMCAD X, V14.4.4 Build (2829)

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

Reference Value = 55,816 V/m; Power Drift = 0,02 dB

Peak SAR (extrapolated) = 3.673 W/kg

SAR(I g) = 2,49 mW/g; SAR(10 g) = 1.63 mW/g

Maximum value of SAR (measured) = 2,900 mW/g
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Impedance Measurement Plot for Body TSL
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Bwina Callbration Bervice

Aceraditnlion Mo.: SCS 108

Cortilionts Ho: DB3SGV2-4d129 Jani2

Objost DB35V2 - SN: 4d129

QA CAL-06.v8

Calibration procodurs(s)

Galibration dato: January 11, 2012

Calibration procedure for dipole validation kits above 700 MHz

Hutarencs 20 did Allanustor
Typa:W mismatah combination

Caolibratian Equipment usod (MATE aritical lof eallbration)

Thin alirallon carlilicals decimants e raseabiily 1o nillenal slondards, which malizae the phyalcal uills of mensuramants (81).
Thi maasuramania and (he unooraintios with confidence probability org glyen on ho follewing pagos and am part of the cortilicua,

All callbratic i have boon sondusiad in the cleasd Iabomtany ncllily: anvirenmont lemparatuia (22 4 3)°C and humidity = 70%.

fili: G066 (20g)
SN G047.2 / 00327

Pilmary Stondords 1o Cnl Date (Cordllicato MNo,)
Pawar motor EPM-4424 CGHUEIPADD 704 06-001-11 (Me, 217-01461)
Pawar aonsor HP B481A Lgaranaras 0BO0i:11 (Mo, 217-D1461)

20-Mar-11 (Mo, 217-01368)
20-Mar-11 {No. 217-01371)

Caordlllcata No: DAAGVZ-4d128_Jan12

Naforance Proba ES30VI BiN: B204 30-Dee-11 {Wo, EB33205_Doeid)
DAE4 SN 6 Odeadul- 11 (Wes, DAEA-GO1_Jul11)
Sovondary Standards | Chack Dol (in housa)
Pawar songar HP® 04014 M"\"-ﬂﬂﬂ?iﬂ? 18-0¢t-02 {in houso chock Dat- 1 1}
HF genaralor RS SMT-08 100005 04-Aup-00 {n housa chock Ool-11)
Matwark Annalyzor HI' 07430 USA7I00588 54200 18-0t-01 {In houso chock Oat-11)
famn Funtion
Calibratod by: lmraa Ei-Noouq Labioratory Tachnlslan
Approved by Kaijn Pokovio Toahnlanl Manager

This calibration certificata shall not be reproducad axcapt in full withoul wilttan approval of the laboratary.
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Calibration thnmtury of f@"ﬁ Sehwolzarisehor Knllbriordionst
Schmid & Pariner ﬁﬂiﬁf_ﬂ Sorvioe sulase d'élalonnago
Eﬂgiﬁﬂﬂl’lﬂg AG —_ ; Sorvizio nvizzaro di taralurn
:'“nhﬂ“lllrﬂl.ﬁ' 431 8004 Iurll:lh. aSvlizarland :":{-:ﬁ:‘w?: Bwilas Callbratlon S8ervica
Fraglgnde
Aceradited by iho Swine Aceraditation Service (5A5) Agoraditation Ne.; SCS 108

The Swiss Acoreditation Borvice I one of the signatories 1o the EA
Mulilintaral Agraemont for the recognition of enlibration corllilontes

Glossary:

TsL tissue simulating liquid

ConvF sansitivity in TSL / NORM x.y,z
N/A not applicabla or not measured

Calibration Is Performed According to the Following Standards:

a)

b)

¢)

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

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

Federal Communications Commission Office of Engineering & Technoloegy (FCC OET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radlofrequency
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 Condilions: 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 tha 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.

Feead Point Impedance and Return Loss: These parametars are measured with the dipole
positioned under the liquid filled phantom. The impedance stated is transformed from the
measuremeant at the SMA connector 1o the fead point, The Return Loss ensures low
reflacted power. No uncertainty required,

Electrical Delay: One-way delay between the SMA connector and the antanna fead point.
No uncertainty requirad,

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

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

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

Corilicaio No: DAIGV2-4d128_Jani2 Pago 2 of 8



Measurement Conditions

DASY system configuration, as far as not glven an pago 1.

DASY Vaorslon DASYH VhE2.A.0
Extrapolation Advancad Extrapolation

Phantom Modular Fint Phantom

.I:-ill;nnnn Dipole Canter = TSL 15 mm with Spacar

Zoom Sonn Resolutlon

dx, dy, dz = 5 mm

Froquonoy

B35 MHz 2 1 MHz

Head T5L parameters

The !l}"mﬂﬂl’lﬂ paramatara and ealculalions wera appliad,

Tomparature Parmlitivity Conductivity
Mominal Head TSL paramotars 22.0°C 415 0,90 mha/m
Menasured Hend TEL paramotors (2200 0.2)"C A1.8 48 % 0,88 mho/m 4 8 %
Head TSL temparature change during tost =05"°C
SAR result with Head TSL
SAR averaged over 1 am” (1 ) of Head TSL Condilion
SAR moasurad 260 mW Inpul power 283mWig

SAR far nominal Head TSL paramolors

rarmalized to 1W

841 mW /g 2 17.0 % (ke2)

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

SAR measuraed 250 mwW inpuil powar 1.53 mW / 1

SAH for neminal Head TSL paramelars normalized to 1W 6.17 MW /g 2 16,5 % (k=2)
Body TSL parameters

The following paramaters and calculations wore appliod.
Tlmp-ruturi Purmlltlulty Ennduuilulw

Nominal Bedy TSL paramaetars 220°C 66.2 0.97 mha/m

Measured Body TSL parameters (22.0 £0.2) °C 533 £ 6% 0,88 mho/m « 6 %

Body TSL tampaoraturae ﬂhll’lﬂl :Iurlng iaat =056°C 44 HEE
SAR result with Body TSL

SAR avaragod ovor 1 em’ {1 g) ef Body TSL Conditlon

SAR monaurod

250 mW Inpul powar

230 mW /g

SAR for nominal Body TSL paramotors

nermalizod fo 1W

8.4 mW /g & 17.0 % (k=)

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

condilion

SAR maasurad

250 mW Inpul power

1.87 MW / g

SAR for nominal Body TSL paramoters

narmalized to 1W

B8.21 MW / g = 16.5 % (ku2)

Carlilicate No: DAISVZ-4d120_Jani2
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Appendix

Antenna Parameters with Head TSL

JI‘I'IFIEd'Hr‘II:IH. franslarmad to loed pl:llh‘lt B1B£-31 ll'I
Roturn Loss - 28.0 dB

b — TR Em—— == =

Antenna Parameters with Body TSL

impadance, translormad to fead poini 47705002
Return Loas < 26,0 dB

General Antenna Parameters and Design

AT,

Elaatrionl Delay {one dirsatian) 1.3688 ns

Altar long term use with 100W radinted powaer, only a slight warming of the dipola noar the feedpoint can be measurad.

Tha dipala Is made of standard semirgld coaxlal cable, The center conductor of the laading line Is directly connectad to the
aacond arm of the dipola, The antenna |s tharefore shorl-glreultad for DC-algnals, On soma of the dipolas, amall and capa
aro added to the dipole arms in ordar to improva matching whaon londod acoording to tho posilion as axplainod in tha
"Manauramani Condltions" paragraph, Tha SAR data ara not aflactad by thia changa, Tha ovarall dipole langth Is stil
according to the Standard.

No excessiva lorce must ba applied to the dipola arms, bacause they might band or the soldored connections near the
fondpoint may be damaged.

Additional EUT Data

Manutaclurad by SPEAG
Manufaciurad on July 22, 2011

Carlillcale No: DBABY2.4d128_Jan12 Page 4 of B



DASY5 Validation Report for Head TSL

Daie; 11.01,2012

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 835 MHz; Type: DE3ISV2; Serial: DE3SV2 - SN: 4d 129

Communication System: CW; Frequency: 835 MHz

Medium parmmeters used: [ = 835 MHz; o = 0,89 mho/m; g, = 41.8; p = 1000 kg/m’
Phantom section; Flat Section

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

DASY 52 Configuration:

Probe: ES3DV3 - SN3205; ConvE(6.07, 6.07, 6.07); Calibrated: 30,12,2011
Sensor-Surface: Imm (Mechanical Surface Delection)

Electronics: DAE4 Sn601; Calibrated: 04.07.2011

Phantom: Flat Phantom 4.91; Type: QDOOOP49AA; Serial: 1001

DASYS52 52.8.00092), SEMCAD X 14.6.4(4989)

Dipole Calibration for Head Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=Smm, dz=Smm

Reference Value = 56,993 V/m; Power Drift = 0.02 dB

Peak SAR (extrapolated) = 3.4040

SAR(L p) = 233 mW/g: SAR(10 g) = L.53 mW/g

Muaximum value of SAR (measured) = 2.715 mW/g

Ll
il

SR

T80

BENT

0 dB =2.720mW/g = B.69 dB mW/g

Carlificato No: DBIGV2-4d128_Jan12 Pago 6ol 8



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

Date: 09.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 835 MHz; Type: DE3SV2; Serial: DBISV2 - SN: 4d129

Communication System; CW; Frequency; 835 MHz

Medium parameters used: [ = 835 MHz; o = 0,98 mho/m; £, = 53.3; p = 1000 kg/m’
Phantom section: Flat Section

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

DASY 52 Confliguration:
«  Probe: ESIDVA - SN3205: ConvF(6.02, 6.02, 6.02): Calibrated: 30,12.201 |
o Sensor-Suiface: Imim (Mechanical Surface Detection)
¢ Electronies: DAE4 Sn601; Calibrated: 04,07,201 1
«  Phantom: Flat Phantom 4,91 Type: QDODOPAYAA: Serial; 1001

«  DASYS2 52.8.0(692); SEMCAD X 14.6,4(4989)

Dipole Calibration for Body Tissue/Pin=250 mW, d=15mm/Zoom Scan (7x7x7)/Cube 0
Mensurement grid: dx=5mm, dy=5mm, dz=5mm

Relerence Value = 55,116 V/in; Power Drift = 0,03 dB

Peak SAR (extrapolated) = 34710

SAR( g) = 239 mW/g: SAR(10 g) = L.57 mW/yg

Maximum value of SAR (measured) = 2,782 mW/g

]

-i%,00

0 dB = 2.780mW/g = B.88 dB mW/g

Garlilicato No: DBAGV2-4d128_Jan12 Faga 7 ol 8



Impedance Measurement Plot for Body TSL
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Anoroditad by (ho Swiss Acoicdhalion Sorvioo (SAB)
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Cllant Motorala MDb
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Borvizle nvizzara d| taralura

3 Swinn Gallbratlen Sarvica

Acoredilation No.: SCS 108

Cortifiento No; D750V3-1040_Aug11

|CALIBRATION CERTIFICATE |

Dhbjaot D750V3 - SN: 1040

Cilibralion procadur (i)

Callbration deala:

QA CAL-05.v8

Calibration procedura for dipola validation kits above 700 MHz

August 10, 2011

Calibration Equipmant usod (MATE edlical for callbration)

This calibration carificats dooumants tha traceabllity to national siandards, whioh raallzo iho physioal units of msasuremanta (S1).
Tha mansuramants angd ihe uncaiainiion with canfidenca probabilily ara givon on ihe lllowing pagos and am par of (hae cofilicnts,

Al golibrations hove boon conduotod in the olosed laboratony fcllity snvronment emparaiuns (22 « 3)°C and humidily = 7%,

This onlibration cartificala shall not bo rapraducad axampt In ull withaut writtan approval af the Inbaratory.

Primary Standards 104 Cal Date (Conifionte No.) Sahaduled Calibiation
Paoverind imatir EFPMedd2A GRATAA0P04 01 0 (Mo, 21701 280) Ol
Powir sonaor HP B481A UBa720aTAES OO0t 6 (Mo, 217-01200) S
Aolaroncs 20 0B Atlonuator SN SR0D0 {200} fi-Mar-11 (Mo, 217-01307) Apri2
Typai-N migmalch combinalion SN; 0472 / 00027 20-Mar-11 (Mo, 217-01271) Apr-12
Aataranca Probe £S04 SN 0208 20-Apr-11 (Mo, [53-0208_Aprit) Apr-12
DAE4 BN 601 Od-Jul-11 (e, DAEA-601_Jul11) Jul-12
| Bocondary Blandaids [[E]] Chack Datd {in Bholga) Bohigdided Chack
Peviad fanioi HF B481A MYd 0BT 10003 (in houds chodk Oal-00) i houie ahook: Oal-11
AF gonarator A&S SMT.00 1000085 O« iy «B0 (i hoLha ahadk Ool-00) Iiv i aliiek: O111
Motwork Analyzar HP 8753E UBAYI00588 S4200 180004 (i housa ahook Col-10) I huso ahook: Ool-11
Himas Fungiian Algrntire
Colibratog by Diman |y Lnboratory Taohnlolan &) M
Approvod ly: Kalja Pokavia Tachnleal Managar

A

Innuared: August 10, 2011

Corlilicata Mo: DYS0VE-1040_Augiil
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Calibration Laboratory of A

Schwalzarimchor Kalibrlordionmt

%
Schmid & Partner ; “'h-“',—"-'ﬁﬁ Biervies sulase d'dlalsnnagn
Enginearing AG S Borvielo svizzera di taralurn
Zoughausstrosss 43, 0004 Zurloh, Switzerland “'g‘ f'?:‘l,‘\ ﬁf Bwlad Callratlon Bervlee
gk
Acoroditad by the Swiss Acoroditation Sorvioo (SAS) Acoraditation No,; SCS 108

Tho Swiss Accrodliailon Sarvica s ano af tho signatarios io tho DA
Mulliimtaral Agresmant for the racagnition of ealibration carliticatos

Glossary:

TSL lissue simulating liquid

ConvF sansitivity in TSL / NORM x,y.z
MN/A not applicable or not measurad

Callbration Is Performed According to the Following Standards:

a)

b)

c)

IEEE Std 1528-2003, "|IEEE Recommendad Practice for Determining the Peak Spatial-
Averaged Speciflic Absorption Rate (SAR) In the Human Head from Wireless
Communications Devices: Measurement Techniques”, December 2003

IEC 62208-1, "Procadure to measure the Spacific Absorplion Rate (SAR) for hand-hald
devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2005

Faderal Communications Commission Office of Enginearing & Tachnology (FCC OET),
“Evaluating Compllance with FCC Guidalines for Human Exposure to Radliofraquancy
Electromagnetic Fields,; Additional Information for Evaluating Compliance of Mobile and
Portable Davices with FGC Limits for Human Exposure to Radiofraquency Emissions”,
Supplement C (Edition 01-01) to Bullatin 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 cartificate. All figures stated in the certificate are valld at the fraquency indicated.

Antenna Parametars with TSL: Tha dipola Is mounted with the spacer to position its fead

point exactly below the cenler marking of the flat phantom section, with the arms orientad
parallal lo the body axis,

Feed Point Impedance and Return Loss: These parametars are measured with the dipole
positionad undar the liquid fllled phantom. The iImpadance statad Is transformed from tha
meaasuremeant at tha SMA connector to the fead polnt, The Return Losa ensuras low
raflacted power. No unearta inty required,

Electrical Delay: One-way delay betweaen the SMA connactor and the antanna feed paint.
No uncentainty requirad.

SAR measured: SAR measured al the slaled anlenna Inpul power,

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

SAR for nominal TSL paramsmrs: The measurad TSL paramatarﬂ are usad to calculata the
nominal SAR rasult.

Corilionte Mo: D7E0V3-1040_Aug 11 Pago 2ol B



Measurement Conditions

DASY system configuratlon, as far as not givan on page 1.
DASY Varslon DASYS v62.6.2
Extrapolntion Advancaed Exirapolation
Phantom Madular Flat Fhantom
Distanea Dipele Centor - TSL 15 mim with Spacar
Zoom Sean Resolution ilx, dy, dz = & mm
Fraguoncy 760 MHz £ 1 MHz
Head TSL parameters
Tha lellowing paramelara and calculations ware applied,
Toemporatura Parmittivity Canductivity
Nominal Hend TSL parametors 220°C 41.9 0.00 mho/m
Measured Head TSL parameters (220 +0.2)"C 423+ 0% 0.82 mho/m 0%
Hoad TSL temperature change during test <0.56°C reee
SAR result with Head TSL
SAR avaraged aver 1 om” (1 g) of Hoad TSL Condition
SAH monsured 250 mW input powar 2AEmMW /g
SAR for nominal Hoad TSL paramatars normalizad o 1W B.40 mW /g = 17.0 % (k=2)
SAR avoragad avar 10 em” (10 g) of Head TSL condltion
SAR moasurod 260 mW Inpul power 140 mW /g
SAR for nominal Hoad TSL paramators normalized 1o 1W 5,60 mW /g £ 16,5 % (ka2)
Body TSL parameters
Tha lollowing paramolars and ealculations ware appliad,
Tamparature Parmittivity Conductivity
Nominal Body TSL parameters 22.0°C 65.6 0.66 mha/m
Moasurad Body TSL parametors (22.0£0.2) "C b6+ 6% 0.86 mho/fm = 6 %
Body TSL tempoerature change during test «0.6°C e rrme
SAR result with Body TS5L
SAR nveraged over 1 am’ (1 g)of Body TEL Conditlon

EIHH maadatifad

250 mW inpul powar

.20 mW /

SAR for nominal Body TSL paramatars

normalized 1o 1W

8,80 mW /g » 17.0 % (k=2)

SAR averaged over 10 om’ (10 g) of Body T5L condition
SAR monsurad 260 mW Input powar 1.A5mW /g
SAR for nominal Body TSL paramators normalizad to 1W 5.80 mW /g w 16.5 % (ka2)

Carlilicate Mo: D7E0V3-1040_Aug 11
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Appendix
Antenna Parameters with Head TSL

Impadanee, irnsformed 1o laed point ! 5290-140
Ralurn Loas = 30.0 dB

Antenna Parameters with Body TSL

Impadance, transfermod 1o lood palnt 455 1340
Aaturn Loss -208.4 dB

General Antenna Parameters and Design

Elacirical Dalay {one difection) 1.039 na

Aftor long torm uso wilh 100W radiatad powar, only a alighl warming of tha dipale near tha feadpalni can be mensurad,

Tha dipole ia made of standard samirgid conxial cable. The center conductor of the leeding line s direcily connacted to the
second arm of the dipole. The antenna |s tharefore short-olroulted for DC-signals.

Mo exoosslva foroa must ba applied 1o the dipole arms, because they might band or the soldered conneclions near tha
feadpaint may ba damaged.

Additional EUT Data

Manulactured by SPEAG
Manuinctured o July 28, 2011

Corlificate No: DY50V3-1040_Aug1i Fage 4 of



DASYS Validation Report for Head TSL

Test Laboratory; SPEAG, Zurich, Switzerland

DUT; Dipole 750 MHz; Type: D750V 3; Serial: D750V 3 - SN; 1040

Communication System: CW; Frequency: 750 MHz

Medium parameters used: [ = 750 MHz; o = 0,92 mho/m; £, = 42,3; p = 1000 kg/m'

Phantom section: Flal Section

Meansurement Standard; DASYS (IEEE/IEC/ANS] C63,19-2007)
DASYS2 Configurntion:

Probe: ESADVE < SN3205; Convl(6.33, 6.33, 6,33 Calibroted: 29,04, 201 |
Sensor=-Surfuce: Imm (Mechamcal Surface Delection)

Electronics: DAL Sn601: Calibrated: 04.07,2011

Phantom: Flal Phantom 4,90 Type: QDO0OP49AA: Serlal: 1001

DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

Dinte: 100082011

Dipole Calibration for Head Tissue/Pin=250mW, d=15mm/Zoom Scan (7x7x7)/Cube {):
Mensurement grid: dx=5Smm, dy=5mm, dz=5mm
Reference Value = 53.672 V/m: Power Drift = 0.0054 dB
Penk SAR (extrnpolated) = 3,262 Wikg

SAR(] ) = 2,15 mW/g: SAR(10 g) = L4 mW/g
Maximum value of SAR (measured) = 2,521 mW/ig

-4

440

30

R

Ao

0dB = 2.520mW/g
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Impedance Measurement Plot for Head TSL

10 Aup J011 10102109
EHI 11 1 u Fe UOZIA G =14040a 154.11 pF 7HOLO00 000 HHz
s -"I---_

v
1

Hid

EM2 Bl LR B dBREr. =30,

jrr—— e . r r =5 TN —_ - —_—— ]

Cor iy P R

o 4

Hid

T BTART BH0.000 000 Hhx ATOF 950,000 000 Hile

Corilicato No: D760V3-1040_Aug11 Pago 6 of B



DASYS Valldation Report for Body TSL
Date: 10.08.201 |

Tesi Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 750 MHz; Type: D750V3; Serial: D750V3 - SN: 1040

Communication System: CW; Frequeney: 750 MHz

Medium parameters used: =750 MHz; o = (0.96 mho/m; ¢, = 55.6; p = 1000 I-L]..:.r’m'I
Phantom section: Flal Section

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

DASYS2 Conliguration:
= Probe: ES3IDV3A - SN3205; ConvF(6.12, 6,12, 6.12); Calibrated: 29.04.201 1

Sensor-Surface: Imm (Mechanical Surface Detection)

Ll

#  Electronics: DAE4 Sn601; Calibrated: 04,07,201 |

=  Phantom: Flat Phuntom 4.91; Type; QDODOP49AA; Serial; 1001
« DASYS52 52.6.2(482), SEMCAD X 14.4,5(3634)

Dipole Calibration for Body Tissue/Pin=250mW, d=15mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm

Reference Value » 52,823 V/im; Power Drift = 0,0096 dB

Peik SAR (extrapolated) = 3.264 Wikg

SAR(I g) m 2.2 mW/i; SAR(LD g) = 1.458 mW/ig

Maximum value of SAR (measured) = 2.563 mW/g

il

4,8

]

-12.00

0 dB = 2.560mW/g
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Impedance Measurement Plot for Body TSL
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Calibration Laboratory of
Schmid & Partnar

Enginearing AG
Zalighnaidafiraaas 43, 0004 Zurioh, Bwligeriand

g Sohwalzorisoher Kallbrlondlonal

c Sarvios aulass d'dalonnngs
Sarvizio svizzora ol inraiurs

E Swilan Colibration Sorvice

Acerodited by 1hd Bwiss Accradilalion Sarvieo (SAS)
The Bwiss Acoradilalion Servies I8 one of the signatarles 16 the EA
Multllataral Agraaiviant 1of ke racogalilon of oalibration aarlillcatas

ciem  Motorola MDb cerlfioats Noi D5GHZV2-1088_May11

Assraditation Ne.: SCS 108

CALIBRATION CERTIFICATE '

Objasl D5GHzV2 - SN: 1088

QA CAL-22.v1
Callbratlon procedura for dipola valldation kite between 3-8 GHz

Calibralion prooadurm(s)

Galibration date: May 20, 2011

Tivia ealibiatien corliicate documaenta the irnceabilly 1@ natlanal slandards, which roalize he phiyalcal uiits of manaurmants {S1).
Tha moadurarmonts and the unoonalintes with conlidenos probability am givan an tha following pagaed and aro pan of e coemiine.

All ealibrdtiann hiave boeh candustad in (e cleasd Iabaratary lnglity: enviranmant lempermiure (22 & 3)°0 and humidily = 70%,

Callbration Equdpmant usad (MATE aniioal for oalitration)

Primary Slandanda [[a]] . Cal Dato (Cortificato No,) Sehaduled Calilealian
Pawor molor [PM-A424 GUATANDTO4 d-Oiat- 10 (N, 217-01 200§ Gel-11

Pawar nahmar HI® D401A usazaeIma Di-0gl-10 (Ma, 217-01200) Oel-11

Aalaienes 20 dB Allanuiale B BOBE (20p) PO-Mar-11 (R, 217-01000) Apr-12

Ty M mlamalah aomblnalion BN BO4T 2/ GO32T 2lMiar-11 (Mo, 217013713 Apif 12

Ruolaranoa Probs EXI0WA 8N: 3503 (il Mir=11 (Mo, EX3-0503 Maiii) T

DAEA 8H; 001 10=diin=10 (No. DAEAGD_Junid) Jurne i1

Hacordary Slandarda ) Chack Dato {in houso) fSichodulod Chock
Powar gansor HP D401 A MY41002217 18-Ci-02 {in houso chiook Oal-09) In hiouss chack Oal-11
AF gonsmtor R&S SMT-00 100005 4-Aug-00 (In housa ghack Qot-00) In housa chock Qal-11
Mk Andilyzar HP OFSAE uﬂrm‘mmnr. HAZO0 10-Ciet-01 {in houma chock Ccl-14) In houss check! Get-11

Thl calisration corlilicate ahall net bo reproduced axeap in full withaut witlen sppoval al the labaratory.

Mo Fiinetion Elg Aluisa
Calibratod by Clauwdio Loublor Labormtory Tachniclan u%/- '
Approvad by Kilja Pokovio Tachnlod! Manage: - e et o

lagiiod: May 24, 2011

Cadificoto Mo: DEGH2V2-1088_May11
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Calibration Laboratory of
Schmid & Partner

Englnaaring AG
Eaughaunsiranns 43, 8004 Zurloh, Bwiizailand

Bohwelzarlaohar Kallbilardiana
Barvion aulsan 'dinlonnags
Sorvizlo nvizzora ol tarniura
Swinn Callbration Sorvice

Aoorodiied by 1ho Swiss Asoraditation Soevios (SAB) aearadimtion Ma.: SCS 108
This Swilas Aocraditatlon Barvios |8 one of the slgnalories Lo the EA
Multliateral Agraament for (ha regogniilon of oalibratlon corilicates

Glossary:

TSL tissua simulating liquid

ConvF sansitivity In TSL / NORM x,v,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

a) |EC 62209-2, "Evaluation of Human Exposure to Radio Fraquency Fialds from Handhaeld
and Body-Mountad Wireless Communication Davices in the Frequency Range of 30 MHz
o 6 GHz: Human modals, Instrumaentation, and Procadures”; Part 2: "Procadura to
datermine the Spacific Absorption Rate (SAR) for Including accessories and multiple
transmitters”, March 2010

b) Federal Communications Commission Ollice of Enginearing & Technology (FCC QET),
"Evaluating Compliance with FCC Guidelines for Human Exposure to Radiofrequency
Electromagnetic Fields; Additional Information for Evaluating Compliance of Mobile and
Portable Devicas with FCC Limits for Human Exposura to Radiofrequency Emissions”,
Supplemant C (Edition 01-01) to Bulletin 65

Additional Decumentation:
¢) DASY4/5 System Handbook

Mathods Applled and Interpretation of Parameters:
* Measurement Conditions: Further detalls are avallable from the Valldation Report at the
and of the certificata. All figures stated in the cerificate are valld at tha frequancy
Indicatad,

s Antenna Paramaters with TSL: The dipole is mountad with the spacer o position its feed
point exactly balow the center marking of the flat phantom saction, with the arms orlented
parallel to the body axis.

« Faed Point Impadance and Return Loss: These paramalers are measured with the dipole
positionad under the liquid filled phantom. The impadance stated is transformed from the
measuremaent al the SMA connector to the fead point. The Return Loss ensures low
raflactad power. No uncertainty requirad.

« FEloctrical Dalay: One-way delay batwean tha SMA connactor and the antenna feed point,
Mo uncertainty required,

« SAR measured: SAR measurad at the stated antenna input powar.

=  SAR normalized: SAR as measured, normalized to an input power of 1 W at the antanna
connaclor,

e  SAR for nominal TSL parameters: The measured TSL parameters are used to calculate
tha nominal SAR rasult.

Cordllicate Mo: DRGHV2-1000_May1 1 Pago 2 of 12



Measurement Conditions

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

DABY Varalon DASYS vE2.0.2

Extrapaintion Advanoed Extrapolation

Phantom Modular Fiat Phantom ¥5.0

Distancs Dipole Conter - TSL 10 mm with Spacer

fAron Sonn rosolutlon dx, dy = 10 mm

Zoom Sonn Resolutlon d, dy = 4,0 mm, d2 = 1,4 mm

METATR 6200 MHz + 1 MHz

Piagiimy 5800 MHz + 1 MHz

Head TSL parameters at 5200 MHz
Tha following paramotars and caloulations wara appliad,
- Temporatura Parmittivity Caonduetivity

Neminal Hoad TSL parametara 22.0°C aG.0 4,60 mhofm

Measured Head TSL paramotors (22.0+0.2)*C 6.3 20% 4,64 mhofm £ 6 %

Hend TEL tamporature gurlng toat (22.0+£0.2) G rree wrre
SAR result with Head TSL at 5200 MHz

SAR nvaragod over 1 em” (1 g) of Haad TSL eandilion

SAR mansuresl 100 mW Inpul power BoTmW/ig

SAR normalizad normalized to 1W BOAmW/g

SAR for nominal Hoad TSL paramators

normalizod to 1W

B0.2 MW / g = 19.9 % (ke2)

SAR nveraged over 10 om” {10 g) of Hnﬁ Tﬂll.," canlilon

SAR maasurad 100 mW Inpul powir 220 mW /g

SAR normnlizad - narmalizad e 1W g2amwW/ig

SAR for neminal Hand TSL paramalora notmaligad to 1TW 220 mW/ g = 10,8 % (Ked)
Corfilionte No: D5GHzV2- 1088 May11 Page 3 ol 13




Head TSL parameters at 5800 MHz

IIIIIII Temparaiurse Farmiitlvity r;h:amlm:nll'c.'ll].ulI
Naiminal Hend TSL parametors 22.0"C 35,3 5,27 mho/m
Monsured Hond TSL paramolors (220£0.2)°C G53x8% B4 mhadm & 6 %
Haad TSL temporature durlng lost (22.0 £0.2) *C
SAR result with Head TSL at 5800 MHz
SAR averagod over 1 em’ {1 g) of Head TSL oondition

SAH moasured 100 mW input powar TAImW /g

SAR normalized normalizad o 1W 7.1 MW /g

SAR for nominnl Hond TSL paramators normalizad o 1W 70.0 mW / g = 19.9 % (k=2)
SAR averaged over 10 em’ (10 g) of Haad TSL condition

SAR moasunod 160 mW Inpul powor 220mWig

SAR normalized normallzad to 1W 223mW /g

SAR for nominal Head TSL paramaeters normalized to 1W 223 mW / g = 18,6 % (k=2)

Caorilicate No: DSGHzV2- 10688 May11 Page 4 of 13




Body TSL parameters at 5200 MHz

Tha 1l.'|l]-|ﬂ\|||'il'lﬂ paramatara and calculniions ware appliad,

. - Temperatura Flll'l‘l'll!'"'flw ﬂﬂﬂlﬂulﬂ"}'“}f
Neminal Body TSL parametors 22.0 *C 48,0 6,30 mha/m
Measured Body TSL paramoetors (22.0 £0.2) *C A0.0 + 6% .40 mhofm « 6 %
Body TSL temperature during test (22.0+0.2)*C wrir

SAR rasult with Body TSL at 5200 MHz
SAR overaged over 1 om” (1 g) of Body TSL condition
EAH munuurvn:l 100 mW input powar 7.56mW /g
Eﬂﬂ ru}rrnnlluzld normalized o 1W 758mW /g
SAR for nominal Body TSL paramolora normalizad o 1W 76,5 mW / g = 19.9 % (kn)
SAR averaged over 10 em” (10 g) of Body TSL condition
SAR moasurod 100 mW input powar 212mW/ig
SAR normalizod normalizad to 1W 21.2mW /g

SAR for nominal Body TSL paramaotors

normalizad to 1W

21.2 mW / g = 10.5 % (km2)

Body TSL parameters at 5800 MHz

Tha following paramators and calculations ware applied.

Temporatura Pormittivity Conduotivity
Nominal Body TSL parameters 220°C 48.2 6.00 mho/m
Mensured Body TSL paramoters (2202 0.2)*C 476 £ 6% 6.21 mho/m + 8 %
Body TSL tompaorature during tost (2201 0.2)°C . S

SAR result with Body TSL at 5800 MHz

SAR averaged over 1 om” {1 g) of Body T5SL condition
AR monaurad 100 MW Input powar 756mW /g
SAR normalizad - normalizod o 1W BE5mW /g __
SAR fof nominal Body TSL paramaors notmalizod to 1W Hﬂ MW / g s 19.9 % (k=2)
SAR averaged over 10 om® {10 g) of Body TSL condition
SAR moasurod 100 mw Input power 200mW/ig
SAR normalized nommalizad to 1W 20.0mW /g

ERH fﬂl’ nnrnlnnl Hﬂﬁ}f TEL Pﬂmmit;lrl

normalized to 1W

20.0 MW/ g = 10.5 % (ica2)

Corlilicate Mo DAGH:V2- 1000 May11
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Appendix

Antanna Parametaers with Head TSL at 5200 MHz

Impedanco, transformed to feed polnt B0 € - 9.6 0
‘Return Loss 20.4 4B
Antanna Parameters with Head TSL at 5800 MHz
“Impadance, tranalormed 1o foad point 5490227 [
Ralurn Loas 26.4 df
Antenna Parameters with Body TSL at 5200 MHz
llmpnﬂnncm tranatomad (o load polnt 51.5 !_.'1 B2 jH
i Lcoe XL
Antenna Parameters with Body TSL at 5800 MHz
Impnd-ancl. Iranafanmad 10 food palint EH.? f1-1.5 IH
Faturn Loas 24.3dB

Corilicato No: DIGHY2-1008_May11 Pago 6 of 13




General Antenna Parameters and Design

Cloctrical Delay (one direction) 1,205 na

Alter long term use with 40 W radiated power, only a slight warming of the dipole near the feedpaint can be measurad,

The dipola is made of standard samirigid conxial cable, Tha center conduetor of tha faading lina is diroclly connectad to
the second aim of the dipala, Tho antanna Is tharofere short-cireuited for DG-signals,

Mo excesslva force must ba applied (o the dipola aims, bacause they might band of the solderod connactions near the
feedpoint may b damagod.

Additional EUT Data

Manulacturad by SPEAG

Manulacturad on Dacambor 21, 200D

Corilioala No: DEGH2V2-1008_May11 Pago 7 ol 13



DASYS Validation Report for Head TSL
Date: 19.05.2011

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 5GHz; Type: DSGHz; Sevlal: DSGH2V2 - SN: 1088

Communication System: CW; Frequency: 5200 MHz, Frequency: 5800 MHz; Duty Cyele: 111
Medium: HSL 502 A
Medium parameters used; = 5200 MHz; o = 4,54 mho/m; g, = 36.3; p= 1 G060 I‘;g,:"m"' ‘

Medium parameters used: [ = $800 MHz; a = 5.14 mho/m; & = 35.3: p = 1000 kg/m*

Phantom section: Flul Section
Mensurement Standard: DASY S (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration;

=  Probe: EX3DV4 - SN31503; ConvF(541, 541, 5.41), ConvF(4.81, 4.81, 4.81); Calibrated:
04.03.201 1

« Sensor-Surface! L4mim (Meehanieal Suiface Detection)

s Electronies: DAE4 Sn601; Calibrated: 10.06.2010

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

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

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid; dxsdmm, dys=dmm, dz=1 4mm

Reference Value = 65,020 V/im; Power Diift = 0,07 dB

Peak SAR (extrapolated) = 29.625 Wikg

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

Maximuin value of SAR (measured) = 18,318 mW/g

Dipole Calibration for Head Tissue/Pin=100mW, dist=10mm, =5800 MHz/Zoom Scan,
dist=1.4mm (8x8x7)/Cube 0: Measurement grid: dg=4dmm, dy=dmm, dz=1 dmm

Reference Value = 61.692 Vim: Power Drift = 0.05 dB

Peak SAR (extrapolated) = 33.004 W/kg

SARM g) = 7.91 mW/g: SAR(10 g) = 2.23 mW/g

Muximum value of SAR (mensured) = 18,971 mW/g

Caorlilicato Mo DEGHZV2- 1000 May11 PagaBol 13
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Impedance Maasuramant Plot for Head TSL
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DASYS Valldation Report for Body TSL
Date: 20.05.201 1

Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole SGHz; Type: DSGHz; Sevial: DSGHzV2 - SN: 1088

Communication Sysiem: CW; Frequency: 5200 MHz, Frequency: 5800 MHz; Duty Cyele: 1:1
Mediuin: MSL 501

Medium parameters used; = 5200 MHz: 0 = 5.4 mho/m: &, = 48.8; p = 1000 kg/m® ,
Medium paranielers used: [ = 5800 MHz: o = 6.21 mho/m: iy = 47.6; p= 1000 kH}'m"

Phantam section; Fla Section
Mensurement Standurd: DASYS (IEEE/IEC/ANSI C63.19-2007)

DASYS Configuration:

«  Probe: EX3DV4 - SN3503; ConvF(4.91, 4.91, 4.91), ConvF(4.38, 4,38, 4.38); Calibrated:
(4.03.20011

= Sensor-surlace: Lamm (Mechanieal Surface Detection)

« Electionics: DAE4 Sn601; Calibrated: 10.06.2010

«  Phantom: Flat Phantom 5.0 (back);: Type: QDODOPS0AA; Serial: 1002
«  Mensurement SW; DASYS2, V52.6.2 Build (424)

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

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, f=5200 MHz/Zoom Scan,
dist=1.dmm (8x8x7)/Cube 0: Measurement grid: dx=4mm, dy=dmm, dz=1.4mm

Reference Value = 58.718 Vi, Power Drilt = 0.0076 dB3

Peak SAR (extrapolated) = 29.266 Wikg

SAR(I g) = 7.56 mW/g: SAR(10 g) = 2,12 mW/ig

Maximum value of SAR (measured) = 17,287 mW/g

Dipole Calibration for Body Tissue/Pin=100mW, dist=10mm, (=5800 MHz/Zoom Scan,
dist=1.4mm (Bx8x7)/Cube 0: Meazurement grid: dx=dmm, dy=dmimn, dz=1.dimm

Reference Value = 55,349 Vim; Power Drift = 0.0025 dB

Peak SAR (extrapolated) = 34.817 Wikg

SAR(L g) m 7.55 mW/g: SAR(10 g) = 2.09 mW/g

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

Corllfleale Mo DEGH2V2-1088_ May11 Page 11 ol 13



ilH

! -20,00
30,00

-A40.00

-50.00

0dB = |8.480mW/g

Carlllonts Mo DEGH2V2:-1088 Mayii Page 12 of 13



Impedance Measurement Plot for Body TSL
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Calibration Laboratory of b‘:\l'\mﬂ-:'ﬂhk-

Schmid & Partner =
Engineering AG —
Zoughaussirasse 43, 8004 Zurlch, Switzerland ‘%;“E“ﬂ\f

Accraditod by the Sviss Accradilalion Sorvica (SAS)
The Swiss Accraditation Sorvige I ane of the algnaleras te the A
Multliateral Agreemant for the racagnitlan of ealibratlan carlificnton

Cllent Maotarola MDb

5 Sehwalzoriachor Kalilirlordianal

c Sarvico pulese d'dalonnngo
Sorvizio syvizzers di 1araturn

S swisn Calibration Sarvice

Accraditallon No.: SCS 108

Corlitiate No: D2450V2-877 Jan12

Objocl D2450V2 - SN; 877

Galibratian procaduro(s) QA CAL-05.v8

Calibratian dals: January 10, 2012

Callbration Equipmaont usod {MATE oritical for onlibration)

Calibration procedure for dipole validation kits above 700 MHz

This ealibration eorlilicata dosumanta tha traceabliity o natlanal atandards, which renlize the phyaleal unila ef monauromonts (81),
Tha monauremonta and the uneoraintion with conlidonco probabilily are givon an (ho lellowing pagea and ara pan of thie cartil cato.

Al calibralions hive beon conductad in tha closed labotatory facility: anvironmaont temporature (22 + 3)°C and humidily = 70%.

Primary Siandards ID i Cal Date {Corillicate No.) Sohoduled Callbration

Powor mator EPM-4424A GRAFAROTOA 08-06-11 (Mo, 217-01451) Qet-12

Powar aonsor HP 04014 Us3Fanarad 05-0¢k-11 {Ne, 217-01481) Qal-12

Roforance 20 i Altanuator SN: BOBG (200) 20-Mar-11 (Mo, 217-01000) Apr-12

Typa-H mismatch combination SN: 604727 00027  20-Mar-11 {Ne. 217-01371) Apr-12

Roforonce Probe ES3DVI SN: 3205 30-Doe-11 (Mo, ES3-32058 Docii) Dpe-12

DAE4 SN: 601 Od-Jul-11 (Mo, DAEA-601_Jdul11) dul-12

Secondary Siondards ey Chack Date {(n house) Schadulod Ghock

Powar aonaor HP B481A MY41082317 18-0al-02 {in houso chook Oat-11) In houna chaok: Gat-13

RF gonorator R&S SMT-08 100005 Od=Aug-09 (In houso chock Oot-11) In houno ochock: Gal-13

Malwork Annlyzar HP B753E UB373005HE 54208 18:Cat:(1 {in housa ahoeck Oot-11) In house chook: Gal-12
Wit Furition Signalure

Calibratad by: Jdoion Kasirall Labaoratory Techniolan L - ( Pl Tt

c . - -

Approvad by Kaljn Pokavio Tachnlcal Managar ﬁi--;'fﬁ :5,:"'
. ~t

Thia callbration ceriificate shall not be reproduced except in full withoul wiillen approval of tha laboralery.

CALIBRATION CERTIFICATE |

|mauiod: January 10, 2012
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Calibration Laboratory of
Schmid & Partner
Engineering AG

Zaiighauastiassa 43, 0004 Zurlch, Switzarland

Behiwalzoriachor Kallliflardianal
Sarvico aulane d'dinlonnnge
Sarvizio avizzore di lnralura
Swlaa Calibration Sorvice

Accroditd by the Swiss Accroditalion Sorvico (SAS) Accraditaiion No.: SCS 108
Tha Swies Accradiiation Sorvios s ono of the slgnntories to the EA
Multliateral Agroomant for the recognition of callbration coriilicnios

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-

b)

€)

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Measurement Conditlons: Further details are avallable from the Validation Report at the and
of the certificata. All figures stated in the certificate are valid at the frequency indicated.

Antenna Parametaers with TSL: The dipole is mountad with the spacer to position Its feed
point exactly below the centar marking of the flat phantom section, with the arms orlentad
parallel to the body axis.

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

Electrical Delay: One-way delay belween the SMA connector and the antenna fead point,
No uncertainty required.

SAR measured: SAR measurad 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 parametaers are used to calculate the
nominal SAR result.
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Measurement Conditions

DASY syslom configuralion, as far as not given on page 1.

i

DASY Varalon DASYS V52.8.0
Extrapolation Advanced Extrapolation

Phantom Madular Flat Phantom = s
Distance Dipole Center - TSL 10 mm with Spacar

Zoam Sean Resolitlan

dx, dy, dz = 5 mm

Fraguency

2450 MHz = 1 MH:z

Head TSL parameters

Thae following paramelars and calculations ware appliad.

Temparature Parmittivity Conduetivity
Nominal Head TSL paramatars 22.0°C 39.2 1.80 mho/m
Measurad Head TSL paramaters (22002 °C 02:6% 1.8 mho/m+ 6%
Hend TSL temporature ehange during test <0.5°C
SAR result with Head TSL
SAR averagod over 1 em” {1 g) of Hend TSL Condltion
SAR moasured 260 mW input power 132mW /g

SAR for nominal Hand TSL paramatars

narmalizod lo 1W

B2.1 mW /g = 17.0 % (ke2)

SAR averagod ovor 10 om’ {10 g) of Hond TSL

candlilion

SAR measurad 250 mW Input power 615 mW /g
SAR lor neminal Haad TSL paramatars normalized {o 1W 24.4 mW /g = 16.5 % (ke2)
Body TSL parameters
The following parametars and calculations were applied.
Temperature Permittivity Conductivity
Neminal Body TSL paramaters 220°C 2.7 1,86 mho/m
Maasurad Body TSL parameters {220+ 03)°C BO.G +6 % 201 mho/m+ 6 %
Body TSL temparature change during test <05"C
SAR result with Body TSL
SAR averaged over 1 om” (1 g) of Body TSL Conditlon

SAR maasurad 250 mW inpul powar 134mW/g

SAR for nominal Body TSL parameters normalized to 1W B23mW /g £ 17.0 % (kn2)
SAR avaraged over 10 em” (10 g) of Body TSL condition

SAR moasurad 250 mW Inpul powar 8.21mwW/g

SAR for nominal Bady TSL parnmotars

normallzad to 1W

24,5 mW / g m 16,5 % (k=2)

Carlilicalo No: D2450V2-877_Jani2
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Appendix
Antenna Parameters with Head TSL

Impodanca, translarmed o lead pain BAO G+ 2.8)0
Rafurn Loas - 26.0dB

Antenna Parameters with Body TSL

impodanca, transformad to fead point 1.5 +4.5(0
Aaturn Losa = 26,6 dB

General Antenna Parameters and Design

Elactrical Delay (one diraciion) 1.161 na

Altar long tarm uso with 100W radiated power, anly a slight warming of tha dipola noear tho faadpolnt can be measurad,

Thae dipola Is made of standard semirigld coaxlal cable, The center conductor of the faading line Is directly connacted fo tha
second arm of the dipole. The antonna is therefore short-circuited for DC-signals. On somae of tha dipoles, amall end caps
ara addod to the dipola arms In order 1o Improve matehing when loadad according to the position as explained In the
"Measuremant Conditions” paragraph. Tha SAR data are not affectad by this change, The ovarall dipola langth |a stil
according to the Standard,

Mo excesslve force must be applied to the dipolo arma, because thay might band or the soldarad connactiona near tha
feadpalnt may ba damaged,

Additional EUT Data

Marulastured by SPEAG
Manulaciured on PLIJHLIM. 18, 2010
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DASYS Validation Report for Head TSL

Date: 10.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 877

Communication System: CW, Frequency: 2450 MHz

Medium parameters used: = 2450 MHz; o = 1.85 mho/m; g, = 39.2; p = 1000 I-;ghn"
Phantom section: Flat Section

Measurement Standard: DASYS (IEEE/NEC/ANST C63,19-2007)

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvFi(d.45, 4,45, 4.45); Calibrated: 30.12,2011
« Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04.07.2011
= Phantom: Flat Phantom 5.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2 52,8.0(692); SEMCAD X 14.6.4(4989)

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

Reference Value = 99,198 V/m; Power Drift = 0.05 dB

Peak SAR (extrapolated) = 27.24 10

SAR(1 g) = 13.2 mW/g; SAR(10 g) = 6,15 mW/g

Maximum value of SAR (measured) = 16,782 mW/g

i

4.0

g 1]

Ad.40

Fd.0i

0dB = 16,780mW/g = 24.50 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS Validation Report for Body TSL

Date: 06.01.2012
Test Laboratory: SPEAG, Zurich, Switzerland
DUT: Dipole 2450 MHz; Type: D2450V2; Serial: D2450V2 - SN: 877

Communication System: CW,; Frequency: 2450 MHz

Medium parameters used: { = 2450 MHz; o = 2.01 mho/m; &, = 50.6; p = 1000 kg/m’
Phantom section: Flat Section

Measurement Standurd: DASYS (IEEE/AEC/ANSI C63.19-2007)

DASY52 Configuration;
« Probe: ES3DV3 - SN3205; ConvF(4.26, 4,26, 4,26); Calibrated: 30,12.2011

Sensor-Surface: 3mm (Mechanical Surface Detection)

«  Electronics: DAE4 Sn601; Calibrated: 04.07.201 1
«  Phantom: Flat Phantom 5.0 (back); Type: QDRODOPSOAA; Serial: 1002
«  DASYSZ 52.8.00692); SEMCAD X [4.6.4(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 = 97,385 V/m; Power Drifl = -0.03 dB

Peak SAR (extrapolated) = 27,9360

SAR(L g) = 13.4 mW/g; SAR(10 g) = 6.21 mW/g

Maximum value of SAR (measured) = 17,740 mW/g

=1
=

fiin

15%.00

-40,00

Fh.OD

0dB = 17,740mW/g = 24,98 dB mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 24933-1F FCC ID: IHDP56MB4

END OF REPORT

Exhibit 11



