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Callbration Equipment usad (METE orlioal for callbration)

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

Sohwalzerisohor Kallbrierdionst

SN
Schmid & Partner ; | Sorvico aulsso d'dinlennnge
Engineering AG e LU Sorvizio svizzero di taratura
Zoughausstrasss 43, 8004 Zurleh, Switzarland ‘Es,fﬁ“‘?::;.? Swiss Callbration Servico
IR
Accradited by tho Swiss Accroditaiion Servico (SAS) Aceradiintion No.: SCS 108

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

Glossary:

TSL tissue simulating liquid

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

Calibration is Performed According to the Following Standards:

a)

b)

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

@

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

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

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

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

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

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

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

Caortilionle No: D1B0OV2-2d181_Jani2 Fage 2 of &



Measurement Conditions

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

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

SAR for nominal Head TSL paramelors

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

SAR measured 260 mW input power 514mW/g

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

Tha following parametars and calculations ware applied.
Tamparature Permittivity Conduetivity

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

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

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

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

SAR measurad 260 mW Inpul powar .24 mW/ g

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

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

SAR measurad 250 mW Inpul powar 4.90mW /g

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

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

Impadanca, transformad to feed point

48.8€1- 3.7 |2

Raturn Loss -28.1dB
Antenna Parameters with Body TSL

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

Ralurn Loss - 24.5 dB
General Antenna Parameters and Design

Elgctrical Dalay (ona dirastion) 1.213 ns

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

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

according to the Standard.

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

feadpoint may ba damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufaclured on

May 08, 2011

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

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

Communication System: CW, Frequency: 1800 MHz ¢
Medium parameters used: [ = 1800 MHz; o = 1.37 mho/m; & = 39.7; p = 1000 kg/m'

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

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

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

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

Peak SAR (extrapolated) = 17,1870

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

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

2,00
-7.20
10,00

1440

1000

0 dB = 12,050mW/g = 21.62 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASY5 Validation Report for Body TSL

Test Laboratory: SPEAG, Zurich, Switzerland

DUT: Dipole 1800 MHz; Type: DISOOVZ; Serial: DIS00V2 - SN: 2d191

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

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

DASYS52 Configuration:

L]

Probe: ES3DV3 - SN3205; ConvF(4.74, 4,74, 4.74); Calibrated: 30,12.2011
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 Sn601; Calibrated: 04,07,2011

Phantom: Flat Phantom 5.0 (back); Type: QDODOPSOAA; Serial: 1002
DASY 52 52.8.0(692); SEMCAD X 14.6.4(498Y9)

Date: 04.01.2012

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.486 V/m; Power Drift = -0.002 dB
Peak SAR (extrapolated) = 16.3590

SAR(1 g) = 9.24 mW/g; SAR(10 g) = 4.9 mW/g
Maximum value of SAR (measured) = 11.705 mW/g

dir

S AT

.20

10,00

0dB = 11.710mW/g=21.37 dB mW/g
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Impedance Measurement Plot for Body TSL
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Acoroditad by tho Swiss Acoroditalion Sorvica (SAS)
Tho Swias Accradilatian Service Ia ono of tho algnaiorlos 1o the EA
Mulllinteral Agreament for the recogniiion of ealibration cerillicalos

Eliant Motorola MDb

Sehwaolzoriseher Kallbriordiensi
Barvice aulasn d‘iulnnnnun
Sorvizlo svizzero di laralura
Swlaa Callbration Sorviea

Accreditation No.: SCS 108

Cartliionio o D1B00V2-2¢190 Jan12

CALIBRATION CERTIFICATE

Objoct D1800V2 - SN: 2d190

QA CAL-05.v8

Callbration procodura(s)

Calibration dalo:

Calibration procedure for dipole validation kits above 700 MHz

January 05, 2012

Calibration Equipmant used (MATE ordiioal for callbration)

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

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

Cerilicate No: D1800V2-2d190_Jan12

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

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

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

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

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

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

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

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

Socondary Standards o Chock Data (in housa) Schodulod Ghogk

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

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

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

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

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

_ﬂ_,g.’f'én-;{f‘;;@"j.

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

Zoughnusstrnsse 43, 8004 Zurloh, Switzerlnnd

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

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

Glossary:

TSL tissue simulating liquid

ConvF sensitivity in TSL / NORM x,y,2
N/A not applicable or not measured

Calibration is Performed According to the Following Standards:

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

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

Sehwolzorischor Knlibriordionst

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

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

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

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

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

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

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

Cortilicate No: D1800V2-2d190_Jani2 Page 2 ol 8



Measurement Conditions

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

DASY Veralon DASYS V52.8.0

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom

Distance Dipole Center - TSL 10 mm wilh Spaccr

Zaom Scan Resolution dx, dy, dz =5 mm

Froguancy 1800 MHz £ 1 MHz
Head TSL parameters

The following parameters and calculations were applied.
Tomporatura Pormittivity Conduativity

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

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

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

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

SAR maasurad 250 mW Input powar 8.70mW /g

SAR for nominal Head TSL paramelors

narmalizad 1o 1W

30.3 MW /g £ 17.0 % (k=2)

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

condition

SAR measurad

250 mW Input power

515mW /g

SAR for nominal Head TSL parametors

normalizad to 1W

20.8 mW /g = 16.5 % (kw2)

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

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

Impadanca, transformad to foed point

48310510

Roturn Loss

-263dB

Antenna Parameters with Body TSL

Impadanca, transfarmed 1o fead paint

4510 -4.4 0

Return Loss -23.2dB
General Antenna Parameters and Design
Elecirical Dalay (ane direction) 1.209 na

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

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

according to the Standard,

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

feadpoint may be damaged.

Additional EUT Data

Manufactured by

SPEAG

Manufactured on

May 06, 2011

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

Date: 05.01.2012

Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: CW; Frequency: 1800 MHz

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

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

DASYS52 Confliguration:

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

Electronics: DAE4 Sn601; Calibrated: 04.07.201 1

Phantom: Flat Phantom 5.0 (front); Type: QDOODPS0AA; Serial: 1001
DASYS2 52.8.0(692); SEMCAD X 14.6.4{4989)

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

Reference Value = 97.724 V/im; Power Drift = 0.03 dB

Peak SAR (extrapolated) = 17,1580

SAR(1 g) = 9.7 mW/g: SAR(10 g) = 5.15 mW/g

Maximum value of SAR (measured) = [2.047 mW/g

-3:60

il

10,0

14,40

.00

0dB = 12,050mW/g = 21.62 dB mW/g
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Impedance Measurement Plot for Head TSL
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DASYS5 Validation Report for Body TSL

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

Communication System: CW; Frequency: 1800 MHz

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

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

DASYS52 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(4.74, 4,74, 4.74); Calibrated: 30.12.2011
»  Sensor-Surface: 3mm (Mechanical Surface Detection)
« Electronics: DAE4 Sn601; Calibrated: 04,07,2011
« Phantom; Flat Phantom 5.0 (back); Type: QDOOOPS0AA; Serial: 1002
« DASYS52 52.8.0(692); SEMCAD X 14.6.4(4989)

Date: 04.01,2012

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

Measurement grid: dx=5mm, dy=5mm, dz=5mm
Reference Value = 93.336 V/m; Power Drift = -0.02 dB
Peak SAR (extrapolated) = 158910

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

.60
L]
-l a0

~14.40

=100

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

Carlilicala No: D1B00V2-2d190_Jani2 Pago 7 ol B




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

Zoughausstrasse 43, 8004 Zurlch, Switzerlond

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

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

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

Motorola MDb
CALIBRATION CERTIFICATE

Cerililcate No: DB35V2-436_ Mari1

Cliant

Objset DEIEV2 - SN: 436

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

Callbration procadura(s)

Calibratiors date: March 18, 2011

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

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

Callbration Equipmoni used (MATE critical for callbration)

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

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

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

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

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

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

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

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

Isaued: March 18, 2011

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

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

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

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

Glossary:

TSL lissue simulating liquid

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

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

b)

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

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

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

Additional Documentation:

d)

DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

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

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

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

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

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

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

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

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



Measurement Conditions

DASY system conliguration, as far as not

lvan on pagea 1.

DASY Verslon DASYS V52.6.2

Extrapolation Advanced Extrapolation

Phantom Modular Flat Phantom V4.9

Distance Dipole Conter - TSL 16 mm with Spacor

Zoom Scan Resolution dx, dy, dz =5 mm

Frequency 835 MHz £ 1 MHz
Head TSL parameters

Tha following parametara and calculations wara applied.
Temperatura Parmlitivity Conductivity

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

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

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

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

SAR moasurad 250 mW Input powar 242mMW /g

SAHR normalized normalized to 1W 9.68mMW /g

SAR for nominal Head TSL parameters

narmalized lo 1W

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

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

SAR measurad 250 mW Input power 1.58 MW /g

SAR normalized normalized to 1W 8.32mW /g

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

Corificate No; DB36V2-436_Mar11

Page dof 8




Body TSL parameters

The fallowing parameters and calculations were applied,

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

SAR result with Body TSL

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

SAR for nominal Body TSL paramators

narmalized 1o TW

10,1 MW/ g £ 17.0 % (k=2)

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

SAHR measurad 2650 mW Inpul powar 1.68mW /g

SAR normalized normalized to 1W 872mW/g

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

Carlllicate No: D835V2-436_Mar11
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Appendix

Antenna Parameters with Head TSL

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

Antenna Parameters with Body TSL

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

General Antenna Parameters and Design

Elactrical Delay (one direction) 1.378 ns

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

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

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

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

Additional EUT Data

Manulaciured by SPEAG
Manufactured on Dacamber 15, 2000

Corilicate No: DB35VZ2-436_Mar11 Pago 5ol 9



DASYS5 Validation Report for Head TSL

Date/Time: 18.03.2011 10:48:36

Test Laboratory: SPEAG, Zurich, Switzerland

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

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

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

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

DASYS Configuration:

Probe: ES3DV3 - SN3205; ConvF(6.03, 6.03, 6.03); Calibrated: 30.04,2010
Sensor-Surface: 3mm (Mechanical Surface Detection)

Electronics: DAE4 5n601; Calibrated: 10,06.2010

Phantom: Flat Phantom 4.9L; Type: QDOOOP49AA; Serial: 1001
Measurement SW: DASYS52, V52.6.2 Build (424)

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

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

Reference Value = 57,928 V/m; Power Drifi = 0,01 dB

Peak SAR (extrapolated) = 3.620 W/kg

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

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

<Al

400

520

-0.60

-12.00

0dB =2.820mW/g

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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MOTOROLA MOBILITY, EME Laboratories
Extension of Dipole Calibration Interval

FCD-1954, Rev.1

Date of last external calibration:

External calibration performed by:

Dipole SN:

1st Extension

436tr

3/18/2011

SPEAG

Original Internal
Calibration Data: Verification:
<3/18/11> <3/8/12>

Return loss (dB): 311 Verified
Verify < -20dB
Impedance, Real (Q2): 514 50.4
Verify within +/-5 Q2 of original ’ '
Impedance, Imaginary (Q2): 25 13
Verify within +/-5 Q2 of original ' ’

Conclusion:

Based on the requirements of KDB 50824 D02 Dipole SAR Validation Veritification v01, it has been concluded
that the dipole identified above has qualified for extension of its calibration interval for one additional year.

This review shall be repeated annually, but not to exceed a maximum 3 years from the

most recent manufacturer's calibration.

First Extension Period:

Approved extension period: 1 year
Previous due date: 3/18/2012
NEW DUE DATE: 3/18/2013

2 years from date of last external calibration

Extension of Dipole Calibration Interval, FCD-1954, Rev.1




Calibration Laboratory of

Schmid & Partner
Engineering AG

Zeughnusstrasso 43, 8004 Zurich, Switzerland

Accreditod by he Swiss Accradititien Sorvico {SAS)
Tha Swiss Aceroditalion Service is ona of the signatories to the EA
Multlinteral Agreomont for the recagnition of calibration cortllicatos

Clleni Motorola MDb

¥ N
Fedyylay it

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

Acereditation No.: SCS 108

Cortiflonts No: D1800V2-259 Oct11

|CALIBRATION CERTIFICATE

Objoct

Calibration procodura(s)

Callbration data:

Primary Stondards
Powor malar EPM- 4424

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

D1800V2 - SN: 269

QA CAL-05.v8

Calibratlon procedure for dipole validation kits above 700 MHz

October 20, 2011

Calibration Equipment used (METE adlical for calibration)

lir. ==
GRATANO704
ug37202783

SN: 5088 (209)
SN: 6047.2 / Q6327

Rolorenco Probo ES3DV3 SN: 3205

DAE4 SH: 601

Sacondary Standards 0¥

Pawar aonsor HP B481A MY41002317

AF ganoraior RAS SMT-06 100006

Motwark Analyzor HP 07510 USa7I00565 54208
Mami

Callbratod by; Jolan Kasirail

Approvad by: Kaljn Pokovio

Cal Dat (Cortilicat No.)

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

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

Sehadlod Callbration

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

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

Funetion
Laboratary Tachnlclan

Tochnlenl Managor

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

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

Sehoduled Chack

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

Signatura

|

|saund: October 20, 2011

Coilificate No: D1800Y2-259_0ct!1
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Calibration Laboratory of L

Zoughauastrnaae 43, B004 Zurich, Swilzerland

schmid & Partner A
Enginearing AG @%ﬂi B
il

Schwolzoriachor Kalibriordionat
Sarvico aulssa d'détalonnoge
Sarvizio svizzora dl taratira
Swias Callbration Sorvico

‘h.._,,-‘*"'

Acaroditod by tho Swiss Acoradilation Sorvica (SAS) Accreditation No.; SCS 108
Tha Swiss Accraditation Sorvice (s ene of the signalories 1o the EA
Mulliintaral Agraomant for tha rocognition of ealibration certiticates

Glossary:

TSL tissue simulating liquid

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

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

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

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

devices used in close proximity to the ear (frequency range of 300 MHz to 3 GHz)",
Fabruary 2006

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

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

Additional Documentation:
d) DASY4/5 System Handbook

Methods Applied and Interpretation of Parameters:

="

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

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

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

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

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

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

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

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

—_—



Measuremeant Conditions

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

DASY Verslon DASYES V62.8.2
Extrapolation Advancad Exirapolation

Phantom Modular Flat Phantomn

Distance Dipole Centar - TSL 10 mm with Spacar

Zoom Scan Resolutlon dy, ey, dz = & mm

Fregquancy 1800 MHz + 1 MHz
Head TSL parameters

The following parametors and caloulations were appliod.
Tamparaiure Parmittivity Conductivity

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

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

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

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

SAR measurad 250 mW Input powar 8.46 mW /g

SAR for nominal Head TSL paramotars

normalizad o 1W

38.1 mW /g £ 17.0 % (km2)

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

candition

SAR measurad

250 mW input powar

4.98 mW /g

SAR for nominal Head T5L paramaters

normalized to 1W

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

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

SAR for nominal Body TSL paraméters

normalizad o 1TW

39.1 mW / g = 17.0 % (ke2)

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

Gaortilicate No; D1800VZ-258_Ocli

Paga 3 ol B




Appendix

Antenna Parameters with Head TSL

Impadance, translormad 1o fead point 4010 -57
Return Loss -24.7 dB

Antenna Parameters with Body TSL

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

General Antenna Parameters and Design

Elecirical Delay {one direction) 1.187 ns

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

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

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

Additional EUT Data

Manufacturad by SPEAG
Manufacturad on Dacambar 23, 1999

Coilicate No: D1BOOY2-259_0ci11 Page4 ol 8



DASYS5 Validation Report for Head TSL

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

Communication System: CW; Frequency: 1800 MHz

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

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

DASYS2 Configuration:
« Probe: ES3DV3 - SN3205; ConvF(5.07, 5.07, 5.07); Calibrated: 29.04.2011
«  Sensor=5urface: Imm (Mechanical Surface Detection)
o Electronics: DAE4 Sn601; Calibrated: 04.07.2011
= Phantom: Flat Phantom 3.0 (front); Type: QDOOOPS0AA; Serial: 1001
« DASYS2 52.6.2(482); SEMCAD X 14.4.5(3634)

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

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

Peak SAR (extrapolated) = 16.874 W/ikg

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

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

in

.00
-1
-16.00

F%.00

0dB = 11.910mW/g

Certilicale No: D1800V2-250 Ol Page G of B



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

Test Laboratory: SPEAG, Zurich, Switzerland

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

Communication System: CW; Frequency: 800 MHz

Medium purameters used: [ = 1800 MHz; a = 1.52 mho/m; g, = 54.4; p = 1000 kpjn'r"

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

DASYS52 Configuraiion:

Probe: ES3DV3 - SN3205; ConvF(4.74, 4.74, 4.74); Calibrated: 29.04.2011
Sensor-Surface: 3mm (Mechanical Surface Delection)

Electronics: DAE4 Sn601; Calibrated: 04,07.2011]

Phantom: Flat Phantom 5.0 (back); Type: QDO00OPSOAA; Serial: 1002
DASYS52 52.6.2(482); SEMCAD X 14.4,5(3634)

Drite: 20.10.2011

Dipole Calibration for Body Tissue/Pin=250 mW, d=10mm/Zoom Scan (7x7x7)/Cube 0:
Measurement grid: dx=3mm, dy=53mm, dz=5mm
Reference Value = 94.339 V/m; Power Drift = -0.08 dB
Peak SAR (extrapolated) = 17.128 W/kg

SAR(I g) = 9.72 mW/g; SAR(10 g) = 5.14 mW/g
Maximum value of SAR (measured) = 12.317 mW/g
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Impedance Measurement Plot for Body TSL
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MOTOROLA MOBILITY, INC. Portable Cellular Phone SAR Test Report Number: 25079-1F Supplemental FCC ID: IHDT56NJ1

END OF REPORT

Exhibit 11



